





Sl CS ee ee a ee ee 


( MUNICIPAL © 
| ENGINEERING 


73 The World’s Leading Municipal Publication. 






























GERMAN dump wagon of the tilting type. 
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The interchanging of ideas brings men in every line of business 
to a higher point of efficiency. The successful man of affairs is 
a constantly seeking the experience of others, not only in his own 
line of work, but in other fields. He gives freely of his own, and 
by so doing broadens himself. Whenever the readers of MUNICcI- 
PAL ENGINEERING are inclined to tell us of their experiences we 
are glad to publish them and bring about further discussions that 
will be of help. Give freely of your experiences and study those 
of others—you may gain in the exchange. 
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CHIEF’S chemical wagon, 50-h.p. Kissel-Kar. 





¢. WITHIN the next ten years over $80,000,000 will be invested in mo- 
tor-driven fire apparatus. The majority of this will be spent within five 


years. 


During the last eighteen months the number of pieces of motor ap- 





paratus has increased from 600 to over 2,000. There are now in use 20,000 
pieces of apparatus drawn by 35,000 horses. Pittsburg is motorizsing tts 
fire department and will effect a 50% profit on the transaction. The prop- 
erty loss in Springfield, Mass., was $369,000 less in 1912 than in 1907. The 
number of motors in use between these dates was increased by 19. Isn’t tt 
self-evident that motors will eventually supplant fire horses in the U. S.? 
Mr. Perry has made an intimate study of this question, upon which he pre- 


sents interesting facts in this article. 





cities in the United States will 

be completely motorized five years 
hence. Many have stopped buying horses 
and horse-drawn apparatus. In the light 
of experience and records of the re- 
markable economy of using self-propelled 
apparatus, no fire board or fire chief can 
feel justified in recommending future 
purchases of the old type of apparatus. 
At the annual conventions of fire chiefs, 
the advantages of motor apparatus and 
the saving it effects are the principal 
subjects of addresses and discussions, 


ae departments of a majority of 


while the display of apparatus is entirely 
of the self-propelled type. 

The revolution in transportation meth- 
ods that was promised by the manufac- 
turers of motor vehicles is coming about 
more quickly and completely in the field 
of fire fighting than in any other. There 
are good reasons why this should be the 
case, yet the decision of the fire com- 
missioners of New York, Boston and 
other big cities to place entire depen- 
dence upon the reliability and efficiency 
of motor equipment should be the most 
convincing argument to business men 
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that motor trucks and delivery wagons 
are in a sufficiently advanced stage of de- 
velopment to prove satisfactory 1n irdus- 
trial and commercial work. 


* 


substitution of motor propelled appa- 

SOME of the reasons for the rapid 
ratus for horse drawn and the change of 
attitude by fire chiefs. 


It was the superior speed of the motor 
car that first commended it to fire de- 
partment officials, but they were long 
skeptical of its reliability and economy. 
The large cities especially were very 
conservative toward motor apparatus. 
New York, Chicago, Boston, Phila:ie!phia 
and other big cities were notoriously 
slower to adopt the motor chemical and 
hose car and the motor fire engine than 
were hundreds of smaller cities and vil- 
lages. Within the last year or two, how- 
ever, their attitude has changed com- 
pletely, and they are takirg the lead in 
substituting motor apparatus for horse- 
drawn equipments New York last year 
had fifty-nine pieces of apparatus, in- 
cluding chiefs’ and deputies’ cars and 
runabouts, and the budget for 1913 in- 
cluded an appropriation for the purchase 
of eighty-seven additional pieces. More 
than a score of new fire houses, to be 
completed as soon as possible, were de- 
signed with a view to housing motors 
instead of horses, or after the horses 
have been superseded. Fire Commission- 
er Johnson told the writer fully two years 
ago that the New York fire department 
would be completely motorized as rapidly 
as possible and that probably within five 
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years the last of the horses would be 
sold. This means the displacement of 
1,500 horses, and an expenditure of 
$2,500,000 in the gradual conversion to 
motors. 

Paris has advanced much further in 
this direction than American cities, the 
municipal council of the French capital 
having decided to abolish horses from 
all municipal service. Following a test 
of various types of motor vehicles by the 
street cleaning department last year, the 
authorities have recently put into serv- 
ice a large number of combination street 
watering and sweeping machines and 
electric garbage wagons. In five of the 
twenty city wards the horse had been 
displaced by these machines up to last 
April, and other wards had made a par- 
tial change. Motor fire apparatus has 
been used for years in most of the capi- 
tals of Europe, particularly Paris, Ber- 
lin, London, Glasgow, Dublin, Vienna and 
Rome. Doubtless it will be some years 
before American cities reach the ad- 
vanced position of Paris, but it is certain 
that in time all big cities will abolish 
horses from municipal service, and some 
will prohibit or restrict their use by pri- 
vate citizens. 

Pittsburg is motorizing her fire de- 
partment rapidly, a process that John 
H. Dailey, director of the department of 
public safety, estimates will take about 
three years to complete. He predicts 
that there will hardly be a city of any 
size in the United States in five years 
where fire apparatus is not mostly self- 
propelled. His prediction is based on per- 
sonal experience with the efficiency and 


Ww 


TYPE of motor ap- 


aratus which has 
saved property owners 
many thousands of dol- 


lars. It is speedy and 
equipped with recessary 
ladders and chemical tanks 
to extinguish small fires 
before they reach a point 
of doing much damage. 
Built by Robinson Fire 
Apparatus Co. 
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economy of motor equipment. Figures 
compiled from records of the cost of 
maintaining and operating the present 
motor apparatus indicate that the first 
year’s saving in expense will be almost 
double the cost of complete motorization. 


The cost of keeping a chemical and hose 


car he found to be approximately $55 a 
year, as compared with $600 a year for 
each piece of horse-drawn apparatus. The 
city maintains 131 pieces of apparatus 
and keeps 25 extra horses, equivalent to 
12 more pieces, making a total of 143, 
not including runabouts and horses used 
by the chief engineer and district chiefs. 
At $600 a year these cost $85,800, while 
an equal number of motor pieces at $55 
would cost $7,865, thus effecting a direct 
saving in maintenance and operation of 
$77,935 a year. To this is added $7,000, 
now lost each year through death of 
horses, and about $143,000 saved in sal- 
aries of 116 men, who will not be needed 
in the department after complete motori- 
zation, as that number now do nothing 
but take care of horses. Twelve engine 
houses now in use can be dispensed with 
after motorization without decreasing 
the efficiency of the department, in the 
opinion of the director, because of the 
speed and increased radius of the ma- 
chines. It is estimated that these pieces 
of property can be sold for at least $500,- 


w 


three-stage 
in use 


OWERFUL 
turbine pump 


centrifugal 
in Tacoma, 


Wash. Capacity, 1,000 to 1,200 gallons 
per minute. Manufactured by The Sea- 
grave Co. 
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000. All these savings aggregate $727,000, 
while the cost of motorizing will be about 
$500,000, leaving a profit of nearly 50 per 
cent. on the transaction. 
bY. 
OFFICIALS who continue to buy 


horse-drawn apparatus are not 
guarding the best interests of taxpayers. 


Upon such a showing as this it is plain 
that any fire committee or board of safe- 
ty that continues to sanction the pur- 
chase of horse-drawn apparatus without 
a careful investigation of power equip- 
ment is remiss in its obligations to pub- 
lic office, one of which is to conduct its 
department with the utmost economy 
consistent with maximum efficiency. 

Boston’s attitude is shown by the re- 
cent request of her fire commissioner for 
an appropriation of $150,000 a year for 
two years for the purchase of six triple 
combination motor pumping engines, six 
combination motor chemical and hose 
cars, and six combination motor chemical 
and ladder trucks to replace the present 
horse-drawn, and two additional two- 
wheeled tractors and five four-wheeled 
tractors for horse-drawn ladder trucks. 

Chicago is motorizing rapidly. A year 
ago she had two motor fire engines, sev- 
eral chemical and squad wagons and 
seven chiefs’ and assistants’ cars. Thir- 


teen chemical and squad machines have 
been added since then. The Chicago Fire 
Insurance Patrol has recently bought six 
combination chemical and hose cars and 
five patrol trucks for carrying men and 
protective tarpaulins for salvage work. 
The effectiveness of the motor chemical 
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for fire work has been proved in Chicago, 
where in nine cases out of ten the chem- 
ical engines have the fire ‘out before the 
horse-drawn steamer arrives at the scene. 
On one occasion at least one of these had 
put out a fire and returned half way to 
the fire house before it met the steamer 
with horses on the dead gallop just an-. 
swering the alarm. 


XK 


COSTS which pruve the great sav- 
ings effected in one city. 


Springfield, Mass., was one of the first 
cities in the country to adopt motor ap- 
paratus and her experience with it has 
been so satisfactory that the board of 
aldermen made an appropriation last 
May of $24,000 for additional motor equip- 
ment. This was in addition to $12,000 
in the municipal budget for the same pur- 
pose, making $36,000 available this year. 

Thousands of dollars are being saved 
every year by the use of motor apparatus 
in the Springfield department, as shown 
by a table of comparative costs of upkeep 
of horse and motor equipment prepared 
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by the board of fire commissioners for 
the year ended March 3ist, last. The fig- 
ures are given below. 


HORSE-DRAWN APPARATUS. 














Regular 

Runs. upkeep. 

:) | re 107 $620.42 
Oe eS ros 143 427.94 
WE, oo aicontcnsiones 250 1048.36 
TIE. oko acces nlees 125 . 524.18 


This shows an average saving of $362.29 
a year on each piece of motor apparatus 
and an average of 49 more runs by the 
motor trucks than by the horse-drawn, 
while the horse-drawn hose wagon made 
five more than the average of 138 runs 
made by the motor hose trucks. The 
charge for alterations of motor truck No. 
1 was for changing the location of the 
batteries and other improvements, and 
the charge of $625 against motor hose No. 
1 was for rebuilding or completely over- 
hauling the truck, which occurs at in- 
tervals of several years. Eliminating 
these charges, it is found that the aver- 
age regular maintenance expense for the 


MOTOR APPARATUS. 


I goa cimsaiintaihitn ode mo aden gi atiabel oda 
Truck No. 10 
Hose No. 1 
Hose No. 7 
Hose No. 8 
Hose No. 
Hose No. 13 


ee 
Ce 
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Totals 





Regular Altera- 

Runs. upkeep. tions. Total. 
148 $55.32 $225.00 $280.32 
165 65.21 eeeee 65.21 
192 55.71 625.00 680.71 
216 31.86 eas euee 31.86 
110 37.40 37.40 
109 22.17 22.17 

63 15.61 15.61 

1003 283.28 1133.28 

143 40.46 . 161.89 


ee 














HITE HIGH pres- 

sure service machine 
which assists the _ chief 
who has control over the 
amount of water pressure 
necessary at a fire. 


wy 
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motor apparatus was only $40.46 each, as 
compared with $524.18 for the horse 
equipment. 

Director of Public Safety C. W. Stage, 
of Cleveland, predicts that not a single 
horse will be in use in the Cleveland fire 
department five years hence. An appro- 
priation of $45,000 is to be expended for 





LIMBING Gunboat Hill, New York, 

with one of the thirty-five Mack 
combination chemical and hose trucks 
which are used in this city. 


as) 
additional motor apparatus, including 
equipment for two new companies and 
flying squadrons. Eight motor vehicles 
are to be purchased for the fire depart- 
ment. A separate appropriation has been 
made for four motor patrol wagons for 
the police department. 

Toledo passed an ordinance last winter 
providing for a bond issue of $200,000 to 
be used for motorizing the fire depart- 
ment. The sale of fire horses and dis- 
placed apparatus will add about $70,000 
to this amount,. making a fund that will 
be large enough to provide for a motor 
truck for the fire alarm telegraph service, 
several machines for the police depart- 
ment and cars for the electrical, building 
and smoke inspectors. 

Some of the southern cities are fully as 
progressive as their northern sisters, in 
this direction. For example, Macon, Ga., 
has disposed of the last piece of horse- 
drawn fire apparatus. During the last 
three and one-half years it has put into 
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service four motor fire engines and hose 
trucks, two chemical and hose trucks, one 
hook and ladder truck and one city serv- 
ice truck. The total expenditure has been 
$55,650. 

Whereas in general haulage, such as 
contractors’ work, the motor truck effects 
its greatest saving by being kept in mo- 


%, 


tion as much of the time as possible, the 
conditions are exactly reversed in fire 
service, the greatest economy occurring 
during the idle time in the fire house. 
This is due to the fact that there is no 
depreciation or wear and tear of the ap- 
paratus and no fuel consumption in the 
engine house, whereas horses eat and 
grow old the same when idle as on the 
street. Furthermore, horses require a 
great deal more attendance at all times 
than motor equipment, occupy more sta- 
ble room, and require storage space for 
feed. The motors, being faster and tire- 
less, can protect greater areas, so that 
fewer fire houses and fire companies are 
needed. All of these effect a direct saving 
in the expense of the department. 

There are other economies, however, 
that are enjoyed by the community, but 
which can not readily be calculated and 
which do not appear in the annual re- 
ports and recommendations of the fire 
commissioners. One of these is the reduc- 
tion of insurance rates that follows the 
motorizing and increased efficiency of the 
department in any city, and another is 
the actual reduction of property loss by 
fire resulting from the more prompt ar- 
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rival of motor apparatus and the extin- 
guishing of fires before they have gained 
much headway. 


BG 


AN ACTUAL reduction of $269,000 

has been made by this city as a re- 
sult of the installation of nineteen pieces 
of motor apparatus. The result of this 
efficiency has been a reduction in fire in- 
surance rates. 


A report submitted recently by the fire 
commissioner and chief engineer of 
Springfield, Mass., throws interesting 
light on how effectual motor apparatus 


really is in reducing fire loss, and why 
the insurance companies are willing to 
make substantial reductions in premium 
rates in cities whose departments are mo- 
torized. This report states that there are 
now 22 pieces of motor apparatus in the 
service of the Springfield department, and 
compares the fire loss last year with that 
of five years ago—1907—as follows: 


Alarms Property 

Year. Motors. Answered Loss. 
TOK. veces 2 489 $535,000.00 
re 22 829 166,000.00 
OE kinins inceieienne $369,000.00 

















WO different types of horse-drawn apparatus which 
have been motorized by attaching Couple-Gear elec- 


tric tractors. 














September, 1913 








212 MUNICIPAL 








ENGINEERING 








OTT siz-cylinder fire engine and hose 
wagon with a pump capacity of 900 
gallons per minute against 150 pounds 


pump pressure. 
as) 

A single bad fire in 1907 accounted for 
a large part of the difference in property 
loss, yet it is evident that the motor 
equipment has enabled the department to 
take care of almost double the number 
of fires with greatly lessened property 
loss. 

Economy of maintenance is of secondary 
importance, of course, to efficiency and 
dependability. But motor apparatus has 
now been in actual service in many 
cities for varying periods, and its effi- 
ciency and reliability can be testified to 
by so many fire authorities that there is 
no good ground for entertaining doubts 
of these points any longer. Fire Chief 
Kenlon, of New York, touching on this 
matter, made the statement that in six 
months the motor-drawn steamer in the 
metropolitan department answered near- 
ly 500 alarms, and in no case had failed 
to reach the fire, in most cases in better 
time than the horses. As a result of this 
record, the department ordered 28 addi- 
tional motor tractors. Fire Chief Bow- 
ker, of Passaic, N. J., in a paper before 
the last International Convention of Fire 
Engineers, reported that he had had two 
motor tractor ladder trucks in service for 
eighteen months, and not once in that 
period had trouble been experienced in 
starting when answering an alarm, and 
that they had always arrived at and re- 
turned from fires without any trouble or 
delay. 


Chief Smart, of Calgary, Canada, re- 
ported to the same meeting that he had 
had in use for three winters a 40-h. p. 
squad truck and that in that time it 
never had been tied up and never failed 
to reach the fire under any weather con- 
ditions. Superiority of the motor was 
particularly demonstrated when streets 
were covered with sleet or hard-frozen 
snow, making them impassable for horses, 
but presenting no difficulties to the motor 
apparatus. 

Following a continuous snowfall of 24 
hours in Passaic, N. J., the department 
received an early morning alarm from 
the hill section. After returning from the 
fire the registering speedometer showed 
fifteen miles an hour, according to Chief 
Bowker, and this was made up hill 
through deep, unbroken snow. 

Many fire chiefs favor motor tractors 
because these permit the retention of the 
present steamers, aerials and water tow- 
ers. There is, of course, an undeniable 
economy in this, as the sale of present 
apparatus would net only a small return 
on the original investment. Where new 
equipment is to be bought for extensions 
of the fire service this factor does not en- 
ter. However, in the case of the fire en- 
gine, there is reluctance to abandon the 
steamer, with its long-proved dependabil- 
ity, in favor of the gasoline pumping en- 
gine. Until sufficient tests in actual serv- 
ice have fully demonstrated the ability 
of the gas-driven pump to operate at full 
power continuously as long as necessary, 
and to throw as powerful a stream and 
as large a volume of water as a steamer, 
the tractor system combines the speed 
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PPER VIEW—Garford emergency hose and chemical wagon. This type of appa- 

ratus is often used to carry firemen trained in laying out the work of the ap- 
paratus and men that follow at a slower speed. It is often possible for them to ez- 
tinguish a small blaze without further assistance. Such a type is particularly valu- 
able where the majority of the department apparatus is horse-drawn. 


as 


L OWER VIEW—Kelly hook and ladder equipment on a one-ton chassis in use at 
Delaware, Ohio. 
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VERY completely equipped combina- 
tion chemical and hose truck in use 
at Portland, Ore.; Attleboro, Mass.; Tu- 


A 


pelo, Miss. Manufactured by Federal 
Motor Truck Co. 


and economy of motor service with the 
dependability of the steam engine. 

Eventually, however, the motor fire en- 
gine will demonstrate its superiority be- 
cause it is lighter, faster, and more easily 
controlled in traffic than the cumbersome 
combination of a tractor element and a 
steam pumping engine. In the motor en- 
gine, one power plant serves the dual pur- 
pose of driving the apparatus to the fire 
and driving the pump to throw water 
upon it, whereas any system that permits 
retention of the steamer involves two 
power plants, one of which is neces- 
sarily idle while the other is working. 
Another disadvantage is that the motor 
propelled steamer does not have time to 
get up sufficient steam on the way to a 
fire to be effective at once upon its ar- 
rival, whereas a motor engine has avail- 
able the full power of its engine imme- 
diately. Most of the tractors at present 
in successful use are of the electric type, 
but there have been some attempts to 
combine gasoline engines and steamers 
to form a self-propelled unit. Besides the 
great weight of such an outfit, there is 
the added element of danger in the prox- 
imity of a gasoline-using engine to the 
fierce open fire and dropping coals of a 
steam engine. 

Regarding the present reliability of 








motor fire engines, we have the testimony 
of Fire Chief Magee, of Dallas, Tex., who 
cited one occasion when, after getting to 
a fire in record time, the motor pumped 
water for three lines of hose for 17% 
hours and for one line of hose for three 
hours longer. Fire Chief Ballantyne, of 
Savannah, Ga., a city of 100,000 inhab- 
itants, which is completely motorized 
with 14 pieces of apparatus, has reportea 
an occasion when it was necessary to put 
seven motor pumps hub deep in new- 
made ground where horses could not go, 
at a fire on the city’s water front. The 
motors pumped 21 streams for 8% hours 
and three streams for 13 hours without 
any sign of trouble. AJl the pumps ran at 
full speed continuously. 


X 


FIRE engineers in their annual con- 
vention will bring forth a_ vast 
amount of valuable data. 


No doubt that much more testimony on 
the efficiency, reliability, and economy of 
motor apparatus will be forthcoming at 
the Forty-first International Annual Con- 
vention of Fire Engineers, to be held in 
New York City the first week in Septem- 
ber, and that the exhibition of apparatus 
will prove most entertaining and instruc- 
tive. 

It developed at the last convention that 
there were few cities of 10,000 population 
and over that did not pogsess one or more 
pieces of self-propelled apparatus. Since 
then there has been ereater activity 
than ever before in the purchase of such 
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MONG the types of hose and chemical 
trucks, with which Philadelphia is 
equipped, is the Boyd. 


ws 


equipment. Bi-monthly records show that 
the number of cities buying or installing 
motors has run from 60 to 100. It is safe 
to say that at present an average of from 
40 to 50 cities contract for or install one 
or more pieces of fire apparatus per 
month. ; 

At the beginning of the year 1913 there 
were 629 pieces of fire apparatus in use 
by 180 leading American cities of 8,000 
population and up, not including fire 
chiefs’ cars and deputies’ runabouts. 
These were classified as follows: 


Combination chemical and hose 


tsa nhs ose sae nee ees 257 
Pumping GNSines .....ccccoscce 103 
Ste PI oe cio ce vcisccecas 45 
PE II 06 6k doack ve new sineicae 47 
Chemical, hose and laddertrucks. 34 
I cs ia agg sibcacaenie alee ow alelele 24 
PI hie tke a bion eo acahawneee 20 
pg a 85 
Or ONe GUE ono cc ccwevccecns 14 

Ecco Uieco eee ae eee 629 


The number of self-propelled vehicles 
in these cities, including chiefs’ cars and 
runabouts, increased from 448 in 1911 to 
911 in 1912, thus more than doubling, 


ws 


HE SPEED of this Peerless three-ton 

chemical hose and ladder truck, in 
use at Cohasset, Mass., is restricted by 
ordinance to 14 miles per hour. 
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O APRIL tenth this American-La 

France pumping engine, type 12, in 

use in Memphis, Tenn., made 133 runs. 

covering 558% miles in 62% hours out of 

quarters. Chief John E. McFadden stand- 

ing near front and Capt. B. O'Neil seated 
at the left of driver. 


Ww 
while the number of pieces of horse- 
drawn apparatus decreased in the same 
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period of one year from 3,689 to 3,483, or 
209. 

In 24 cities the average total cost per 
month of keeping and using a combina- 
tion motor chemical and hose truck, in- 
cluding general repairs, new tires, gaso- 
line and oil, was $7.70. These figures are 
for an average period of 18 months in 
service. 








MERICAN LA FRANCE type 15, six cylinders, 122-h.p.. in use at Norwalk, Ohio. 
Pumps 750-950 gallons per minute, developing with 1% S. B. nozzle a pressure 


of 70 lbs. 
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Chey patria ig REQUISITION ON PURCHASING AGENT PURCHASING AGENT'S COPY 

Please purchase the following for. to be delivered 

” on or before 191— 
ORIGINAL Your No. 





QUANTITY UNIT DESCRIPTION QUANTITY ON HAND 

















ete. 
tt en iin," <teemenniilla. 








l hereby certify that the work or sup- | For Purchasing Departments ‘use only 


plies above specified are necessary for aos | 
lorekeeper || nate Receiv 
{ — ju this division te Received, 























. No. 
Approved Superintendent ne ee 
Request for 
prices mailed, 
Date Director 








| Prices wanted 











PLATE I. 
purchasing agent buys supplies. 
the agent to make purchases. 


CINCINNAT?S PURCHASING 
SYSTEM 


A Compact System so Simple and Complete that 
Information on Any Purchase can be Secured 
Immediately. The Expense of Conducting 
the Department Is Only Two Per Cent 
of the Amount Purchased. The Sys- 
tem Is Based Upon and Operated 
by Business Methods and Is a 
Model for Cities, Large 
or Small. 


Copies of this form are in the offices of each department for which the 
Properly signed, this becomes a valid order for 





HEN the present administration 
of the city of Cincinnati came 
into office approximately two 
years ago it fell heir to a purchasing de- 
partment which was such in name only. 
The prior administrations had failed 
completely to make this an effective and 
efficient adjunct to their offices. The 
only records inherited by the present de- 
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partment were a few cards recording 
telephone numbers of the favored ven- 
dors of supplies. Prices were not codi- 
fied; requisitions were filed in such a 
manner as to make the information con- 
tained in them useless; competition 
among supply dealers had ceased; a few 
received orders at their own terms; the 
quality of the goods purchased suffered 
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STEPHEN W. McGRATH 
PURCHASING AGENT 


below and for delivery to destination as mentioned. 


PURCHASING DEPARTMENT 
CITY OF CINCINNATI 


Requisition for the following list of material has been made on this department for department as mentioned 


Requisitioa__ 


Cincinnati, 0 











Prices to be submitted on or before 








QUANTITY MATERIAL, SUPPLIES, ETC. 
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aver ee 
Request for price sent. to 
Order Mailed. to 
No. 
Wo. 
No. 
No. 
No. 
PLATE II. This bears a full description of the supplies upon which bids are to be 


received. 


It is posted on a bulletin board in the purchasing department wnder 


the day upon which bids will be opened for this class of goods. 





wide fluctuations; standardized articles 
were unheard of; thirty different depart- 
ments would requisition thirty different 
kinds of paste, pencils, and pens. Condi- 
tions were chaotic. 

The department had to be created 
anew. A_ successful business man, a 
manufacturer who had just retired, was 
chosen to undertake the task. That Mr. 
Stephen McGrath has given to the city 
of Cincinnati an efficient purchasing de- 
partment, one based upon the best busi- 
ness principles, is evidenced by several 
pronounced facts. This department dur- 
ing the past year has saved the city a 
trifle over 10 per cent. on purchases ag- 
gregating three-quarters of a million dol- 


lars, the expense of conducting this de- 
partment has been 2 per cent. of the 
gross purchases; and most convincing of 
all, the system is so simple and easily ex- 
panded that like all such methods which 
result in high efficiency it seems strange 
that it has not long since been inaugu- 
rated by this city and others over the 
country. There is no reason why its 
basic principles should not serve as a 
model for many hundreds of American 
cities seeking up-to-date methods of pur- 
chasing. 

Enlisting the experience of the larger 
private corporations, Mr. McGrath, with 
the aid of a vast amount of data and sug- 
gestions from the Bureau of Municipal 
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Research through its accounting director, 
F. R. Leach, outlined and put the plan in 
operation. 


Fi 


A TRIPLE check on the requisition 

prevents errors and collusion and 
gives the purchasing agent full authority 
to buy. 


Requisitions for supplies as needed by 
the various departments are made on 
forms, Plate 1, supplies of which are in 
each department. This form is the stand- 
j ard used in requisitioning the purchas- 
ing agent for all supplies. Before this 
order can be considered it must in all 
cases bear the signature of the store 
keeper, who declares the need of such 
supply; the department superintendent 
which shows his approval; and finally 
the director, or mayor if need be, who 
authorizes its fulfillment. It then be 
comes full authority for the purchasing 
agent’s action. A copy known as the “Re- 
quisitioner’s Copy” is made in carbon at 
the same time on a yellow sheet and re- 
tained by the storekeeper and bears his 
number. The purchasing agent’s copy 
is then dated and given a serial requsi- 
; tion number. This number, which is ab- 
solutely independent of the requisition- 
er’s number, becomes the means of identi- 
fication of this purchase in the agent’s 
office and is controlled and indexed by 
> means of a card index which will be de- 
scribed later. 

The requisition then goes to the stand- 
ardization clerk, Edwin Waller, whose 
work has done much to place this de- 
partment upon an ‘efficiency footing. He 
checks the correctness of the order, de- 
termines whether or not the supply need- 
ed is properly described, that it conforms 
to a standard, if one has been set for 
this article, sees that it is of the most 
suitable quality and in the units neces- 
Sary. He also recommends the most ad- 
vantageous method of purchase and gives 
his opinion of the market conditions. 

It is then ready for the order clerk, 
who copies on the form shown in Plate 
II a description of the supplies. This 
then goes to the bulletin board, where the 
merchants and vendors are advised of 
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purchases to be made. Certain days have 
been set aside for the purchase of cer- 
tain articles and only upon these days 
will such supplies be bought. This plan 
of definiteness as to purchases has re- 
sulted in concentration at all times on 
the article to be secured and is a great 
convenience to bidders, as it makes their 
presence necessary but once a_ week. 
Notices of purchases are posted sufficient- 
ly ahead of the day of buying so that ad- 
vantage may be taken of as much compe- 
tition as possible. Nothing is purchased 
without this public announcement, ex- 
cept goods which have been covered by 
contract agreement, which agreements 
have been entered into in the same pub- 
lic manner as already outlined. 


oi 


EVERY effort is being made to fur- 

nish vendors with adequate infor- 
mation upon articles for which bids are 
asked. 


Below the bulletin board are cases con- 
taining samples, in so far as practical, 
of many articles which are standard with 
the city. Thus a contractor can often 
make a careful examination of the exact 
article needed and thereby bid with the 
greatest degree of intelligence. 

In cases where unusual or important 
purchases are to be made post cards are 
sent to prospective bidders announcing 
that the city is in the market for cer- 
tain supplies. 

The bidder specifies his bid on a sheet, 
Plate IV, provided by the department, 
and files it in a sealed envelope, addressed 
to the purchasing agent, in a locked box 
in the agent’s office. Upon the day and 
at the time specified the bids are then 
publicly opened and read in the presence 
of the interested bidders. Bids are care- 
fully computed, and compared with the 
prices of similar articles purchased in the 
past. These records of past purchases 
are the most valuable assets in the pur- 
chasing agent’s office. They will be de- 
scribed later. 

The lowest bidder having been deter- 
mined, the order is then made out in 
quintuplicate by means of typewritten 
carbons on tinted sheets each of a differ- 
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ent color and duplicates in every respect. 
All receive the signature of the purchas- 
ing agent, which shows that the order 
has come to him properly endorsed. The 
general form of these five sheets is ex- 
hibited in Plate V. Two copies are for 
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ors receive from the departments 
assigned to them post cards_ sim- 
ilar to that shown in Plate VI advising 
them that certain supplies have been re- 
ceived. The inspectors then examine the 
articles and either reject or approve 
them as to quality, quantity 





1 


Poux i@ 


VOUCHER LIST es 
913, 


VOUCHER TIME RECORD 


and specifications on which 


Porwaried Prom 





Date__________l 


they have been purchased. 


Sefety oF Service Dept 





Origreating Dept. Foren 
Dept. 





When the articles finally ful- 











ON 





Auditor Mailed Cards 





Voucher BUMDET oy aa es tie coteme 


Code Humber = «AOU 


fill the inspector’s demands 
he so certifies on the audit- 








PLATE III. 


is kept on this form. 


the city auditor, one for the purchasing 
department and one for the requisitioner 
and one for the successful bidder. 

The auditor investigates the fund from 
which payment is to be made and debits 
this fund with the amount of the order. 
Thus payment is guaranteed and payment 
more than once prevented. This also 
serves as a check on the purchases of 
each department, preventing the incur- 
ring of liabilities beyond the amount ap- 
propriated. After the auditor has encum- 
bered the funds of the department in 
question, the white sheet or ‘Auditor’s 
Record” is returned to a file in the pur- 
chasing agent’s office, which is known as 
the inspector’s file. This file 


a 
i 
When all papers relative to an order 


are filed in the purchaser’s office, a record of the 
passing of bills for vouchering to the city auditor 


or’s record and this record 
is then placed in the “closed” 
pigeon hole and the transac- 
tion is complete to the point 
of invoicing for the auditor. 
At the close of each day the 
three inspectors make full re- 
ports of the materials in- 
spected by them on loose 
leaf sheets which are bound in a 
loose leaf binder. This report. is 
made on a sheet seven inches wide, 
which is divided into seven _ spaces, 
these spaces being headed as follows: 
date of order, order number, requisition 
number, department, supplies or mater- 
ials inspected, vendor, remarks. A sin- 
gle line is used for each order. This re- 
port serves as a complete record of each 
day’s work of each inspector and shows 
the condition the goods as delivered to 
the requisitioning department. 

The invoice clerk in the purchasing de- 
partment attaches the vendor’s invoice 
to the now completed auditor’s record, 








is divided into as many parts 
as there are departments for 
which supplies are _ pur- 
chased, each compartment 
being horizontal and approx- 
imately an inch and a half 


STErEEN McomATS 
on 


and will allow. 


‘We propose tc furnish the following supplies for delivery to 





Rigtt @ renerved to reject any aad all bide. 
‘Whes samples are submitted, material quoted og must be strictly te accordance with same. 
2% Discount will be deducted unless other terms are stated. 


PURCHASING DEPARTMENT 
CITY OF CINCINNATI 
REQUISITION NO. 


CINCINNATRO. 








‘% discount for cash in____ days from date of invoice. 





in depth and of a size capa- 


Quantity 


MATEMAL SUPPLIES ETC 





ble of receiving all sheets 





flat. One side is specified as 




















“open” and the other as 
“closed.” The auditor’s copy 
remains in the open side of 
the file until the goods have 
been delivered to the depart- 
ment ordering them. 

Each day the three  pur- 
chasing department inspect- 
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PLATE IV. All bids are submitted by the bidder 
on this form. 
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which shows that the transaction has 
been completed in every manner and that 
the auditor has full authority to make 
payment for goods, which have been de- 
livered in exact accordance with the de- 
mands of the department issuing the re- 
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have been bought with funds actually 
available, and have passed a rigid inspec- 
tion. 

The work of this department and that 
of regimes to follow has been greatly 
enhanced in value by a system of record- 





| AUDITOR'S OFFICE RECOR’ 





- 


ORDER TO BE RETAINED BY VENDOR OR MERCHANT. 





= 


PURCHASING OFFICE RECORD. 





REQUISITIONER'’S OFFICE RECORD. 


= 





Form & tm. 1-1¢15. 
AUDITOR'S RECORD. 


INSPECTOR’S APPROVAL OF GOODS OR SERVICES ORDERED 


PURCHASING DEPARTMENT, CITY OF CINCINNATI 


No 








Ordered from 


Who wiii furnish and deliver the following directly to 


Date 








Our No. 





Fund. 








For account of. 
TO INSPECTOR: 


turp Order xt once to the Purchasing Office, City Ha! 


Shipping Tag or Delivery Memo must contain Number of this Order and nust accompany each Delivery. Check Goods Received or Ser- 
vices Rendered with this Order. and when entire Order i» filled, sign certificate at bottom, as t0 Quantity, Quality, and Condition, and re- 


THIS MEMORANDUM IS TO BE FORWARDED BY THE PURCHASING OFFICE WITH INVOICE AND VOUCHER TO THE auoitorn. 





Dept. No. 





DESCRIPTION 


QUANTITY UNIT >») 


Ketmatep 
AMOUNT 


pee Unit EXCEPTIONS 


























1 HEREBY CERTIFY wo 


” my own personal knowledge that this order is authorized b 
tion on file in thix office to which is attached a certificate that the articles or services mae executed and approved requini- 





expenditure therefor has been duly euthorized and ap; { 


I hereby certify that the cost of the above work or pe pcs fully covered by unincumbered balances in the above funds, and that the 


Purchasing Agent 











I hereby certify that the articles or services above specified have been received in good 
quantity and quality thereof have been verified with the exceptions noted on the margin 


ae City duditor. 
dition or properly performed, and that the 











TO BE SIGNED BY INSPECTOR BY WHOM GOODS WERE INSPECTED AND RET URNED AT ONCE TO PURCHASING OEFICE 


Inspector. 











PLATE V. After the order has been placed carbon copies are sent to the various 


departments indicated at the top of each sheet. 


different color. 


quisition and with the standards and 
terms set by the purchasing department. 

A transaction has now been effected in 
which all concerned are fully aware of 
every detail. It has been so accom- 
plished that there can be no opportunity 
for collusion, no misunderstanding and 
little possibility for errors. The pur- 
chase is scrutinized from every point. 
The need has been definitely established, 
the supplies have been made to conform 
to certain standards of quality, they 
have been purchased in open competition, 
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Each record is on a sheet of 





ing and filing of all information regard- 
ing past purchases. 

On a card, Plate VII, is recorded com- 
plete information in regard to each com- 
modity as it is purchased. The card 
as shown is self-explanatory. These are 
filed under commodity classifications. 
Thus when the water works department 
makes a requisition for valves of certain 
specifications it is a matter of but a 
moment’s time to refer to this card in- 
dex and determine all the facts in re- 
gard to past purchases of a similar ar- 
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Form 11-3. 1000 





“ am 


; Please take notice that the supplies described 
below were received on this date. 
Respectfully, 




















Signature 
Title 
Dept. Bor 
And Location } 
General f- t < 
Description 
of Supplies f ae 
Order No. —yese 
4. 
Name of 


= 
Claimant Gauguaat: Laatat + loa. — 


Contract (Yes or No) 


Total Approx- } 
imate Cost of 
this Delivery j 




















For Inspection rtmept only. 


RECEIVE . REFERR 


‘ TO WHOM REFERKED 











PLATE VI. A post card similar to this 
advises the inspector that goods have 
been received and await his inspection. 





ticle. At the time bids are opened the 
cards showing similar purchases are 
placed before the purchasing agent and 
he can at once compare the bids with 
those of the past, and determine whether 
or not it is advisable to ac- 

cept the one before him, or 7 
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the city large amounts by purchas- 
ing such supplies in quantities and 
entering into an agreement for the 
supplying of future needs at certain unit 
prices. Without such a card index a 
knowledge of the demand for anyone 
class of goods would be impossible. 

As will be noted, this card bears the 
purchasing department order number. 
This number then makes it possible to 
refer to all correspondence, invoices, etc., 
which have entered into this particular 
transaction. All of these data are then 
filed in a 9-inch by 12-inch envelope bear- 
ing the purchasing department order 
number. 


A warehouse has been established in 
the basement of the City Hall, in which 
a large supply of staple articles is con- 
stantly carried. The articles placed in 
stock are such as are in frequent demand 
by many departments, and which have 
hitherto been requistioned in small 
amounts. The net savings on such goods 
as are now placed in the warehouse and 
purchased in large quantities ranges 
from 20 to 35 per cent. 


Aside from the purchase of supplies 
by a systematic method and in open 
competition, a large portion of the sav- 
ings effected has been by means of 
standardization and the adoption of 
carefully drawn specifications which de- 
termine the quality in a very definite 
manner and leave little chance for a ven- 





call for bids again. 


MATERIAL 


DEPARTMENT Svmsex No. 





This record has also been 
valuable in determining the 
advisability of entering into 
continuing agreements. A 
full knowledge of the needs 
of any one department or de- 
partments for certain arti- 
cles during the course of a 
year, enables the purchasing 
department to forecast the 
demand for a long period. 
As a result, when it is known 
that some thirty departments 
use in the course of a year a 
total of so many reams of 
letter paper, the agent saves 


onoee | ato 
me no 





PLATE VII. 
tion in regard to each purchase. 
filed according to commodity classifications. 
is the most important file in the agent’s office, and 
the one about which the entire system revolves. 


Carp. 


FROM wHow PURCHASED ouamriry | peice | amount or 


OeLvemtn wevorce 


Upon this card is recorded informa- 
The cards are 
This 
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dor to misunderstand just what it is 
necessary to supply. For instance where 
oil is purchased it must conform to cer- 
tain tests as applied by the standardiz- 
ing department, and coal is bought on 
the basis of the number of B. t. u.’s. An 
article well known by its trade mark 
has not the least preference over anoth- 
er not so well known in event the lat- 
ter can be purchased at a lower price and 
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in conformity with the specifications set 
for that particular commodity. The work 
of the standardizing department has re- 
sulted in the purchase of fewer kinds of 
articles and these bought in combination 
for all institutions and departments. By 
following this plan it is often possible to 
buy from manufacturers direct, thus ob- 
viating the payment of intermediate pro- 
fits. 








COST AND VALUE OF 
ROAD MATERIALS 


The deputy state engineer of Minne- 
sota, John H. Mullen, has made a com- 
parison of the value and cost of roads 
of various materials suited to the con- 
ditions in his state, which shows the 
following results per mile of road: 
Good Earth of Gumbo Roads. 

Cost of transportation, 20 cents a ton 
mile. 

Average first cost, $700. 

Maintenance, $25 per year. 

Total cost for 15 years, $1,075. 

Suitable for light traffic on branch 
roads when, proper system of mainte- 
nance is provided, but will not stand 
motor vehicle traffic. 

Gravel Roads. 

Cost of transportation, 15 cents per ton 
mile. 

Average first cost including grading, 
$1,400. 

Maintenance, $50 per year. 

Total cost for 15 years with two re- 


surfacings at $800 each, $3,000. ; 

Suitable for heavy team and light mo- 
tor vehicle traffic. 
Macadam Roads. 

Cost of transportation, 12 cents per 
ton mile. 

Average first cost including grading, 
$4,000. 


Maintenance, $50 a year. 
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Total cost for 15 years with one re- 
surfacing at $1,200, $6,000. 

Suitable for same traffic as gravel. 
Concrete Roads. 

Cost of transportation, 5 cents per 
ton mile. 

Average first cost for single track 
roadway with gravel shoulders, including 
grading, $7,000. 

Maintenance, $20 a year. 

Total cost for 15 years, $10,000. 

Suitable for all classes of traffic and 
especially for rapid or heavy motor ve- 
hicles and heavy team traffic. Will de 
velop intensive dairy and truck farming 
and greatly increased traffic. 

Where present or future traffic is con- 
tinuous in both directions the pavement 
should be double track width, would cost 
$10,000 per’ mile and would have practi- 
cally no maintenance charge in 15 years’ 
wear. 

Brick is equally good for such roads 
but under present conditions in Minne 
sota is prohibitive in price. 

A bituminous wearing surface %-inch 
thick, applied to the concrete, renders 
the pavement softer to traffic and re 
moves the glare of the white concrete to 
some extent. It costs about 10 cents per 
square yard and must be renewed as it 
wears out with frequency depending 
largely on the amount of traffic. 













SEWAGE PURIFICATION 


at 


ATLANTA, GA. 
wy 


The results of tests conducted over a period of six months on the largest 
installation of Imhoff tanks in America show that this system has 


met with the expectations of the engineers. 


A review 


of the method of operation shows the princi- 
pal difficulties encountered and the 
ways in which they were 


overcome. 





NE of the sewage purification 
() plants at Atlanta, Ga, has now 

been in operation long enough to 
give some indication of its efficiency 
and character and its effect upon the 
surrounding country. 

The city of Atlanta is built upon a 
rather broken area having three princi- 
pal creeks which drain it. The distance 
to the Chattahoochie river, into which 
they all discharge, and the small dilu- 
tion which they give to the sewage, re- 
quire purification and it is more satis- 
factory to put a purification plant upon 
each creek than to attempt a combina- 
tion of them all in one plant. Some five 
smaller areas in the city will have their 
sewage pumped into one or the other of 
the systems designed, when the construc- 
tion has proceeded to the proper point 
according to the plans. 

The first of the three purification 
plants to be completed is that for the 
Proctor Creek district, which has a rat- 
ed capacity of 3,000,000 gallons a day. 
The experience gained in this plant may 
cause some changes in the details of 
other plants altho all three contracts 
for construction were let by March, 1911, 
and the Peachtree Creek plant, with ca- 


pacity of 8,000,000 gallons a day, is near- 
ly completed. The Intrenchment Creek 
plant is not so far advanced. Its capac- 
ity is 5,000,000 gallons a day. 

Each plant will receive the sewage to 
be treated thru an intercepting sewer 
two to four miles long which takes the 
ordinary flow of sewage from the col- 
lecting sewer mains and carries it to its 
purification plant, leaving storm water 
to continue its way untreated down the 
creek to the river. Each intercepting 
sewer can carry an amount of mixed 
storm water and sewage which is three 
times the amount of sewage alone. The 
purification plants will take care of a 
flow of mixed storm water and sewage 
equal to double the flow of sewage alone. 
On the occasions when the flow thru the 
intercepting sewer exceeds double the 
sewage flow a by-pass takes the excess 
into the creek without passing thru the 
tanks. 

The Proctor Creek plant has been in 
operation for about one year and the ac- 
companying tables of results, which are 
averages for each of the first six months 
of 1913, give a fair idea of the ability of 
the plant to purify the sewage. Some 
slight changes have been made in the 
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plant as the result of the experiments in 
beginning their operation, which are in- 
cluded in the following description. 
The sewage in the Proctor Creek 
plant is somewhat more concentrated 
than is usual for, in addition to the sew- 
age from the population for which it was 
designed, it is taking care of the night 
soil from some 20,000 to 30,000 addi- 
tional population. This night soil is col- 
lected regularly from a section of the 
city which has no sewers and is dumped 
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large floating matters which would clog 
the chambers or tanks. 

The grit chamber is in three sections 
which can be used together, in pairs, 
singly, or- by-passed entirely, according 
to the necessities. The drains at the bot- 
toms of the sections are covered with 
coarse broken stone so that they will 
not be disturbed unintentionally when 
the collected sand is shoveled out. The 
grit chambers are emptied of sand about 
once in six days. 














I. ATLANTA Sewage Disposal Plant. 
in lower right-hand corner. 


Parts of sand trap and grit chamber show 
Imhoff tanks in center, with screen and head house 


at rear corner, distributing sewage to filters beyond on the left. 


into the main sewer of the Proctor 
Creek district thru a special connection 
made for that purpose at the garbage 
disposal plant near the Railway Termi- 
nal station. It is thus thoroly mixed 
with the sewage and materially in- 
creases the organic matter contained in 
it. 

Many streets in Atlanta are not paved 
and there is much coarse sand in the 
soil. A large amount of this sand finds 
its way thru the intercepter, especially 
after rain storms, and it was necessary 
to add a sand pit, thru which the sew- 
age passes on its way to the grit cham- 
bers of the original plan. This sand 
pit can be flushed out, whereas the grit 
chambers must be emptied by hand, and 
the sand pit is therefore a great con- 
venience at times. A coarse screen stops 
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A small part of the sand pit and the 
rounded corner of the by-pass of the grit 
chamber are seen in the right fore- 
ground of the first of the accompanying. 
photographs. 


From the grit chamber the sewage 
flows into the inlet conduits which sur- 
round the area containing the twelve Im- 
hoff or preliminary settling tanks on 
three sides, with one flowing across the 
middle of the area. From these inlet 
conduits the sewage can be fed to the 
four sets of tanks of three each from 
either end. Should the sewage be fed 
into ome end only the first tank in the 
set would receive most of the sludge, and 
the middle tank nearly all the remain- 
der, but by feeding the sewage alternate- 
ly into each end the three tanks receive 
nearly equal amounts of sludge and all 
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three tanks of a set are thus ready for 
sludge discharge at the same time. This 
aids in securing uniform results. The 
flow is reversed about once in three 
weeks. 

The sludge which settles from the 
sewage in the tanks slides down the in- 
clined bottoms of the tanks and thru a 
long opening between these inclined 
bottom slopes into the sludge tank be- 
low. The water in the tanks is thus 
clarified and but little floating matter 
or growth of organic matter is seen in 
it, under ordinary circumstances. Flush 
and scum boards prevent such matter 
flowing out of the tanks, the clarified 
sewage flowing over the weirs into the 
outlet channel as shown in the second 
of the accompanying photographs, which 
also shows enough of the water in a 
tank behind a scum board to indicate 
the ordinary condition of the sewage in 
the tanks. 

The sludge decomposes in the sludge 
tank under the inclined bottoms of the 
upper tank, which are so set that any 
gas which forms in the process passes 
up on the under side of the inclines and 
out thru the ventilating boxes which 
project up thru the centers of the tanks 
as shown in the first photograph; and 
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also thru the lens shaped openings out- 
side the tanks at the middle of each side, 
one of which is seen on the left edge of 
the first photograph. 

The thick scum which forms on the 
surface of a septic tank is also in evid- 
ence in these sludge tanks and appears 
in the ventilating openings above de- 
scribed, becoming at times quite solid. 
A peculiar phenomenon has _ occurred 
several times in the Proctor Creek tanks, 
the reason for which has not been defi- 
nitely determined as yet. The mass in 
a sludge tank suddenly begins to foam 
and run out thru the ventilating boxes; 
the peculiar, semi-liquid sludge boiling 
up over the sides of the boxes and run- 
ning out over the ground or over the 
water in the upper tank. The third of 
the accompanying photographs shows 
the effect of this effervescence. The iron 
pipe, which is the top of the sludge dis- 
charge pipe, projects up thru the ven- 
tilating box and the sludge has foamed 
up around it, has run down over the con- 
crete sides of the box and has spread 
over the surface of the water. It has 
been suggested that a high percentage of 
fat in the sewage may have something to 
do with this phenomenon, the fat in the 
sludge sometimes running as high as 11 
per cent., as shown in the 
table of sludge analyses. 
This has not been demon- 
strated, however. Draw- 
ing off sludge from the pit 
below will stop the foam- 
ing, but no other method 
of stopping it and no 
method of preventing it 
has been devised. 

The sludge is drawn off 
by means of a sludge pipe 
connected with the verti- 
cal sludge pipes of each 
sludge pit, shown in the 
photographs. This  con- 
nection is below the level 
of the water in the tanks, 





II. CHANNEL at rear of Imhoff tanks, 
carry sewage to the tanks or by reversal, with stop 
planks to carry the effluent to the screen and head 

The clear water in the 

settling tank is seen behind the scum board in the 


house, as here operating. 


left foreground. 


so that the sludge is 
forced out by the head of 
water in the tanks. To 
prevent sticking of the 
sludge to the conical bot- 


serving to 
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Ill. THE SLUDGE in the digesting tank below has foamed up and over out of the 
openings from that tank to the air, and is spreading over the water in the upper 
tanks and over the ground. This action is stopped by drawing off the sludge 
from below. 


toms of the sludge tanks, a lead water 
pipe is run round each of them about 5 
feet above the point of the cone, with 
one-eighth-inch holes. When water is 
let into this pipe it softens the sludge 
next to the concrete surface and per- 
mits it to slide down to the bottom. 
Here it flows into the bellmouth at the 
bottom of the sludge pipe and is forced 
up it and out into the discharge pipe. 
It is further aided by a stream of water 
from another lead water pipe which dis- 
charges upward into the bell mouth of 
the sludge pipe and both softens the 
sludge and aids in forcing it up to the 
discharge pipe. After the discharge of 
sludge fire hose is connected to the 
projecting tops of the sludge pipes and 
all the sludge in them is forced back un- 
til they are clear. 

The sludge discharge pipe carries this 
partly liquified sludge to the sludge bed 
seen in the fourth photograph. 

This bed is about 45 by 215 feet, is level, 
and has a bottom of broken stone cov- 
ered with sand. The divisions seen in it 
are made with boards, set so that each 
discharge from a set of tanks will fill 
one section some 7 to 10 inches deep. 
The sludge is practically odorless, soon 
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loses much of the 85 to 90 per cent. of 
water mixed with it and, if it does not 
rain, soon dries out enough to be 
handled. It is then only an inch or two 
thick, is scraped up by shovels and put 
into cars on the two little railways run- 
ning over the bed, and can then be de- 
posited anywhere it is needed. Thus far 
much of the sludge has been used in 
forming a soil for the grass which has 
been sown upon the new fills about the 
tanks and buildings. These fills are of 
sand so that there is plenty of use for 
the sludge for some time. 


Fi 


A MOVABLE roof for the sludge bed has 
been suggested. 


The end of each branch for dis- 
charging the sludge onto the sections of 
the bed is seen in each little concrete 
wall in the photograph of the bed, of 
which there are five on each side of the 
bed. 

Where rains are frequent and evapora- 
tion is slow, a movable roof in sections 
has been suggested for the sludge bed. 
This roof can be run on rails and an- 
chored to the supports so that it will 
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not be blown away, and it can be kept 
off the beds except when rain is actual- 
ly falling. Where sludge drying area is 
limited and high priced, the roof may be 
found economical. 

Sludge has been run into the low 
ground beyond the sludge and filter beds 
seen in the fourth photograph, where it 
drained and dried on the sandy soil, 
which was not specially prepared for it. 
This is done occasionally when conven- 
ient. 

The prominent claim for the Imhoff 
tank is the innocuous nature of the 
sludge from it. The Proctor Creek plant 
furnishes a demonstration of the validity 
of this claim. 

The clarified sewage which has passed 
thru the settling tanks flows to the gate 
house at one corner of the set of tanks, 
the location and size of which are shown 
in the first photograph. Here it passes 
thru a screen to remove any materials 
large enough to endanger clogging of the 
sprinklers by which the clarified sewage 
is distributed over the filter beds. 

This screen is a revolving drum screen 
of the Weand type but at the stage of 


the purification process at which it is 
used, it is not necessary to revolve it, 
the amount of material to be caught by 
it being very small. A considerable part 
of the deposit on the screen seems to 
be greasy in its nature, forming a thin 
slimy film which sticks to the screen. 
There being no source of heat about the 
sewage disposal plant, it is very diffi- 
cult to clean the screen of this film. The 
sewage is run thru the stationary screen, 
and there is little complaint of stoppage 
of the sprinkler heads of the filter bed. 

The Peachtree and Intrenchment Creek 
plants were provided with roughing 
filters instead of revolving screen. Their 
efficiency is yet to be tested. 

From the screen the sewage is dis- 
charged into the dosing tanks for auto- 
matic intermittent discharge to the two 
filter areas, one with an area of one acre 
and the other of one-half acre with space 
adjoining sufficient to increase it to one 
acre when demanded. 

The sprinklers start under a head of 
9 feet and the dosing tank is emptied 
at 2.5 feet head, and each discharge is 
counted automatically, so that the 
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IV. SLUDGE BED, The semi-liquid sludge is run by gravity from the Imhoff tanks 
thru the pipes whose ends are seen in the small concrete end walls, of which 
there are five on each side of the bed. Each discharge from one of these pipes 
is enough to fill one of the divisions of the bed 7 to 10 inches deep. After dry- 
ing the sludge is shoveled into the little cars running on the railways over 


the bed. 
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put 


amount of 


sewage 





thru the filters is known 
almost exactly. 


The fifth photograph 
shows a closer view of 
the surface of the broken 
stone filter than can be 


seen in the fourth. The 
sprinkler heads can be 
seen projecting slightly 


above the stone, and the 
ventilators which run with 
the cowls moving with the 
wind are seen in the back- 
ground. 

When the sprinklers, of 
the Taylor type, are oper- 
ated under full head, there 
is some overlapping of the 
sprays and recently some 
ponding of sewage upon 
the surface has been ob- 
served, occurring mainly 
where this overlapping oc- 
curs. This gathering of 
water does not indicate 
stoppage of the filter bed 
further than a small depth 
near the surface, for a 
very slight stirring of the 
surface stones causes the 
water to disappear. 

The valves on the serv- 
ice pipes to the sprinklers 
have been partly closed so 
as to reduce the maxi- 
mum head on them and 
the overlapping areas are given a 
rest. The areas nearer the sprinkler 
head centers thus receive a greater sup- 
ply. Before this results in ponding it is 
expected that the sluggish areas will 
have renewed themselves and be ready 
for full operation again. The throttling 
of the discharge causes slower discharge 
from the dosing tank and reduces the 
time between doses. This can be re- 
lieved somewhat by adjusting the lev- 
els of discharge in the dosing tanks. Al- 
tho a definite reason for the ponding 
has not been assigned, it is hoped that 
the occasional. variation in pressure at 
the sprinkler heads and consequent 
change in spread of the sprays will keep 
the beds in good working order. 
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V. THE SURFACE of the contact filter bed filled with 
broken granite. 
the tank effluent over the surface of the filter are seen 
at the level of the surface of the bed. 
pipes from the bottom of the bed, with their wind 
cowls, are the most prominent feature of the view. 


The sprinkler heads which distribute 


The ventilating 


A chemist is in constant attendance 
upon the plant, makes frequent analyses 
of the sewage and the effluents, modi- 
fies the operation of the plant as re- 
quired, and keeps daily records of the 
results of his work. The accompanying 
tables give the averages of these daily 
analyses for each of the first six months 
of the present year and show the efifici- 
ency of the plant since it has been in full 
permanent working order. We are in- 
debted to W. A. Hansell, Jr., the assist- 
ant chief of construction of the city of 
Atlanta, for facilities and information 
furnished and to Charles C. Hommon, 
the chemist in charge for the tables of 
results of analyses. 
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RESULTS OF OPERATION OF SEWAGE 


DISPOSAL PLANT AT ATLANTA, GA. 


Chemical Analyses of Sewage and Effluents from Settling Tanks and Filters—Monthly Aver- 
ages of Daily Analyses—Parts per Million. 





SEWAGE. 
—1913. 
Jan. Feb. Mar. Apr. May. June. 

NITROGEN as 

PE Te Pee Tee e 13.6 14.7 10.3 11.1 10.7 11.3 

ne Re 18.3 19.5 16.6 16.8 17.8 21.1 

eee ree eee re eee 0.1 0.1 0.1 sina ‘aren a 

EE ea ara oe binn'n kee ko acs Ok OR 2.1 2.5 3.0 2.6 2.3 1.6 
CN I. iis wis hake ca ew ecw eae at aoe ae 80.9 90.0 pata yeas 
SUSPENDED. MATTER. 

I cas ay Saas ts sa Sas te ee aC ic ie wre 303 213 219 269 280 267 

EE = oil ciw eae de pikeninea vie whae anak 146 99 -P ee asec pis 

I Sinaia 2c a ste Sb is" oss a on nl es 157 112 er sited Rees Bias 
RS GND: vincinied.owadeeaxawncvaer 4.3 4.6 3.8 1.9 2.1 1.6 

EFFLUENT FROM IMHOFF TANKS. 

NITROGEN as 

REECE Cee re ee re ee ee ee 12.5 11.5 7.0 6.5 7.4 6.7 

SS ov ccicmawnenne nee Meme 21.1 21.5 17.4 18.7 19.0 20.9 

NN iia at ara aur cide io. Aled are a eaaa area 0.1 0.1 0.1 stan ent ae 

I ihe kar dase wera a ewe o ee ae 2.1 2.9 2.7 2.1 2.1 1.2 
NS OPE OEE CEC COREE wots “ye 61.6 59.1 jewia ere 
SUSPENDED MATTER. 

| (Ae re rere 88 83 76 60 60 64 

EE aie puna aed Weate ee eia eee 48 41 ies eae ae eon 

ED Sika nb Grin ikon ade a olan eee 39 41 aictal wit hea mais 
IT as ose i nla ake seca aw emleae 3.5 4.2 3.7 2.4 2.3 2.1 

EFFLUENT FROM SPRINKLING FILTERS. 

NITROGEN as 

IR lieder Snell Salhi Swe cele lea ke ater 3.6 3.2 2.7 2.8 2.7 3.8 

SE ee rer ae ere 12.2 14.4 8.3 6.3 7.0 8.5 

DE iccesctvivapcitsaccwrebamacee's 0.8 0.6 0.5 re a ipl 

Rene operas 6.7 7.5 9.5 9.5 8.8 7.9 
sv cageumaasadace ke oe es ne 25.6 23.5 ‘ oe 
SUSPENDED MATTER. 

tata IG oak ais gee Biwi Wie OAT se ae 59 54 68 41 34 51 

ID cy te a ae id me Rik RR Oe 31 26 ea 

kia a ae rd whe nb awe Gee Ea eee 28 28 eiand cee ea esta 
(CD nk cress es ocean eeeneeis 8.1 7.3 7.1 6.3 5.4 4.5 
RELATIVE STABILITY NUMBER.............2% 98 95 98 99 98 91 

TEMPERATURES, DEGREES F. 

SEE CE EOE TEL ELIOT EOE 61 60 63 66 70 74 
Effiuent from tanks ...........-s-eeeeee- 60 58 60 65 69 72 
Effiuent from filters ..........-+++ee-+e- 55 54 59 63 69 74 


For January and February the numbers 
of bacteria per cubic centimeter of in- 
fluent and effluents were counted, and 
determinations of volatile and fixed sus- 
pended matters were made, and for the 
first three months nitrites were also de- 
termined, but the value of these determi- 
nations not being equal to the trouble 
and expense of making them, they were 
discontinued. Following are the bac- 
terial counts for January and February, 


1913: 

IN SEWAGE. January. February. 
Total bacteria per c.c..140,000 212,000 
Red colonies per c.c....208,000 60,000 
IN EFFLUENT FROM IMHOFF TANKS. 

Total bacteria ........ 444,000 204,000 
Red colonies ......... 106,000 85,000 
IN EFFLUENT FROM FILTERS. 

Total bacteria ........ 212,000 143,000. 
Red colomies ...cccces 21,000 47,000 


At the beginning of the operation of 
the plant some analyses of the sludge 


were made, the results of which are giv- 
en in the accompanying table, each line 
giving the result of a separate determi- 
nation and the average being in each 
case the average of the number of de- 
terminations actually made. At present 


only occasional sludge analyses are 

made. 

SLUDGE ANALYSIS—ATLANTA SEWAGE DISPOSAL 

PLANT. 

Ss oF ) os oo 8 

Z6 ss 8S (BHR OBE OBS 

no us > A, WZ 0 fx, 
88.7 45.0 55.0 1.16 9.76 
88.3 $33 66.7 1.26 6.92 
79.3 28.0 72.0 7.34 

1.02 87.8 38.6 61.4 1.44 6.84 

1.05 84.2 42.2 57.8 1.28 6.42 

1.02 87.6 39.9 60.1 1.28 5.84 

1.03 87.7 35.5 64.5 1.33 4.0 

1.03 90.2 _ 37.9 62.1 1.2 7.14 

1.02 86.2 38.5 61.5 428 121,32 
86.3 39.7 60.3 1.28 10.0 

1.0 87.7 42.5 57.5 

1.01 90.0 37.1 62.9 

1.0 87.0 45.0 55.0 1.28 8.5 
87.7 44.0 56.0 

1.02* 87.05 39.1 60.9 1.26. 6.11 

* Averages. 


September, 1913 




















WHY SOME 


MUNICIPAL 


ASPHALT PLANTS FAIL 


++ 


By H. B. PULLAR, Engineering Chemist, 
Detroit, Mich. 





A SPECIFIC instance is described of why one municipal asphalt plant 


failed to prove a success. 
others. 


The conditions described may easily apply to 
Mr. Pullar, who is an expert in the handling of asphalt, points 


the way to efficient methods of management that will make such plants 


more successful. 





States and Canada now own and 

operate their paving plants. A 
majority of these paving plants have 
proven to be successes but a number have 
been unsuccessful. It is not the inten- 
tion of this paper to discuss the advisabil- 
ity of municipal paving plant ownership, 
but to show in a manner why some mu- 
nicipal paving plants fail to accomplish 
their purpose and prove to be losing ven- 
tures for the cities that own them. As 
facts are more interesting than theory, a 
short description of the methods used by 
one city owning a municipal paving plant 
may prove interesting. 

This city, of about 50,000 inhabitants, 
situated in the Middle East, purchased a 
municipal paving plant and the necessary 
equipment for laying their own pave- 
ments, the initial capital expense amount- 
ing to about $10,000. According to the 
usual custom, the plant manufacturers of- 
fered the services of a so-called expert to 
get the plant in running order and demon- 
strate its economical qualities. This so- 
called expert, as is too often the case, was 
not familiar with the paving industry, 
and was absolutely incapable of organiz- 
ing and properly running a paving plant. 
The city engineer, whose paving experi- 
ence had been largely that of supervis- 
ing the laying of brick pavements, justly 
became disgusted with the methods of 
this so-called expert and decided to oper- 
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Mise cities throughout the United 


ate the paving plant according to his own 
ideas. 

Without intending to criticize unjustly 
the engineer and other officials in charge 
of this municipal asphalt plant, for, with- 
out question, they were running it to the 
best of their ability, the operation of this 
plant under the conditions was one which 
was bound to result in a failure for the 
municipal plant and which eventually 
would disgust the taxpayers with muni- 
cipal plant ownership. 

The concrete foundation was laid ac- 
cording to the same grades and profiles 
used for laying brick pavements, and was 
in most places rough and uneven. The 
laying of the foundation to such grades 
naturally made it necessary to put down 
a bituminous pavement consisting of a 
binder and wearing surface of between 
51% and 7 inches, which, of course, was 
contrary to all correct and recognized 
principles of sheet asphalt construction. 
The engineer gave as his excuse for lay- 
ing foundation in such a manner, that 
should the sheet asphalt prove a failure 
then it could be easily torn up and re- 
placed by a brick pavement. 

The paving plant was in charge of an 
old man who had had some previous 
experience in plant work, but who was 
not familiar with the present day meth- 
ods and who was certainly not running 
the plant in an economical way. The 
plant site was too small and was -are- 
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lessly laid out, making it impossible to 
run the plant efficiently. 


On account of there not being any sat- 
isfactory stone in the near vicinity, gravel 
was used for binder. It was used just as 
it came from the pit and contained a con- 
siderable percentage of round, smooth 
boulders varying in size from % to 2 
inches in diameter. Of course, it was ab- 
solutely impossible for the binding ma- 
terial to hold and bind these boulders to- 
gether in any way. While this unsuitable 
gravel was run into the mixer from one 
side of the plant the asphalt cement was 
run into the mixer in chunks from the 
opposite side, the melting and mixing go- 
ing on simultaneously. This is contrary 
to the best practice and much better re- 
sults could have been accomplished at a 
very small expense by having a separate 
kettle for melting the asphalt cement. 
After the mix had been running for what 
the foreman considered a_ satisfactory 
period it was dumped into wagons. By 
the time the last of the mix was out of 
the mixer the temperature was about 50 
degrees higher than the first that came 
out, the result being that there was 
usally a part of the load that was either 
too cold or overheated. 

The binder was then taken to the street 
and laid by an inexperienced crew (as 
will later be described) to a thickness of 
between 3 and 4 inches. After there had 
been laid what was considered a suf- 
ficient amount of binder, the plant was 
stopped and changes were made in order 
to run the surface mixture. No system 
was used in making these changes from 
running binder to surface mixture and 
there were many useless and expensive 
delays. 


The surface mixture consisted of sand, 
marble dust and asphalt cement, the sand 
and marble dust analysing as follows: 


Sand. 


Per Cent. 
Passime mogh 300... 2. ccccccccces 0.0 
oo ee 0.0 
CS Se ee 0.5 
Passing mesh 50........2.csccecns 12.5 
fy | ee ra 14.0 
Wee WN. BG gk kek evc ccdcase’ 28.0 
I I, oa 6 i dae were ercarerae 3.5 
WU ED 1a ine honves eS deve ws 13.5 
Pesmee mene 40 hc BRO 
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Marble Dust. 


Per Cent. 
ENE ME, TID. 'n.. cine kates onnwe 80.6 
I EE I d's wn atin y cao atace a 12.4 
I PI. Og os 6-00 6s0eeons es 6.0 
PU PEE, Bl eiicsicrictassavanncws 1.0 


WEARING surface improperly 
mixed, handled, and haphazardly 
rolled. 


The marble dust was of good quality 
and satisfactory for filler. The sand, 
which was to comprise 80 per cent. of the 
pavement, and which is too often consid- 
ered of little importance, was very poor 
and unsatisfactory for high grade sheet 
asphalt work. As will be noted by the 
grading it was entirely too coarse and 
especially so when the heavy traffic of the 
street was taken into consideration. 
Sometimes it is necessary to make the 
best possible mix out of the available ma- 
terials, but in this instance a suitable 
sand could have been obtained at a very 
small increase in cost. This poor quality 
of sand mixed with too low a per cent. of 
marble dust was run into the mixer at the 
same time as asphalt cement and, as was 
the case with the binder, all the materials 
were heated and mixed simultaneously. 
After the mixture had been heated for 
what was considered a_ satisfactory 
length of time it was dumped into wagons, 
the same deviation of temperature occur- 
ring during the discharge. The wearing 
surface after having received this im- 
proper treatment at the plant was taken 
to the street and carelessly laid and rolled 
to a thickness of between 2% and 3% 
inches. 

The inefficiency exhibited by the street 
crew was even worse than at the plant. 
This crew did not contain a single man 
who was experienced in the laying of 
sheet asphalt pavements. The rakers, 
tampers and smoothers were merely labor- 
ers picked up in the city and knew noth- 
ing whatever about paving construction. 
The rollerman was inexperienced in pav- 
ing work. He knew nothing at all about 
proper compression or the proper time to 
start rolling the hot material, and he con- 
sidered the pavement sufficiently rolled 
when it looked fairly smooth. Even a 
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good rollerman would have had difficulty 
in rolling and getting the proper surface 
and compression to a bituminous pave- 
ment of this thickness. 

Two samples taken from the pavement 
laid under these conditions analyzed as 
follows: 


Sample 1. 
Per Cent. 
I 56 ois eis alo crneain a baru 8.62 
igo ee | a 4.1 
| es re 1.4 


iy ee rr ee are 1.5 
i es 14.0 
Ce A 29.4 
a er 14.6 
iy er 12.3 
We NE BO i ceticds acncwcise 10.0 
WO. Gi Seve tescnddeiceens 12.7 
Sample 2 
Per Cent. 
IN ais asics aula whee item eee ciee 7.4 
ig ee. a ee 5.0 
i 2.0 
WO OU. Bo inh ko wikis ob iciesex 1.0 
I Bas oon aoeeareiesesersrarxe 14.4 
ye a ee ee 27.0 
s...hlUR..U Cerne 10.6 
co ere 11.2 
x. .U.”lCU, ere 9.8 
nes 19.0 


It might also be interesting to note that 
this pavement was being laid on one of 
the heavy traffic streets of the city and 
also on a street containing car tracks. 

Just before the paving season closed 
this condition of affairs was brought to 
the attention of the city officials in 
charge and after some considerable dis- 
cussion in which there was an attempted 
defense of the methods used, it was decid- 
ed to allow an experiment to be made in 
laying a strip of pavement under better 
conditions. 


sd 


q METHODS used to place the plant 
and construction work on a more ef- 
ficient basis. 


The first thing that was done was to put 
the work under the supervision of an ex- 
Perienced man thoroly familiar with 
the proper laying of sheet asphalt pave- 
ments. He secured a few experienced men 
from a near-by city and carefully watched 
the rest of the men and instilled into 
them a little pride in the work which they 
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were doing. On account of being very 
near to the end of the paving season and 
the fact that it would have delayed the 
work considerably to get in more suitable 
materials for the binder and wearing sur- 
face, he took the materials which were on 
hand and proceeded to get the best results 
with them. The first thing that was done 
was to obtain an inch screen and screen 
out all the big stones contained in the 
gravel which was used for binder. This 
cost amounted to about 30c per cu. yd. 
More dust was added to the mix to stiffen 
it up and the percentage of bitumen was 
increased to properly coat and bind the 
mineral aggregate. Careful attention was 
given to the details at the plant and on 
the street, temperatures were controlled 
as much as possible, and a fairly uniform 
mix was obtained. A sample taken from 
the pavement laid under these new but 
improved conditions analyzed as follows: 


Per Cent. 
I oo vdieuwe es cw anien 10.0 
PROUEOS MAGEE BOG 4 6.6.5 05.5 hose cree ess 6.4 
i ee 1.0 
PN BIR Bs oo 6.0.5 6c cc cccssces 2.3 
PE IN, Os 56 cee cccswoewsews 2.3 
iy re 14.0 
DS TE Bio oik is nic crcindincinnsses 6.3 
i. ee er eri 8.7 
POM TAGE 1G soon ce ccc ciccesecas 10.2 
yl a Serre 14.3 


The foundation was laid to a satisfac- 
tory grade so that the pavement consisted 
of 1% inches of binder and 2 inches of 
wearing surface. The mix was taken from 
the plant to the street in covered wagons 
where it was handled by experienced rak- 
ers and the rollerman was made to con- 
tinue rolling both lengthwise and diagon- 
ally until the surface was smooth, had the 
required compression, and was free of 
marks and imperfections. Under these 
very adverse conditions a saving of a lit- 
tle over 25c per square yard was made in 
the wearing surface and a little over 244%4c 
per square yard in the binder, or a total of 
practically 50c per square yard saved on 
the bituminous part of the pavement 
alone. Besides this there was a consid- 
erable saving made on the foundation and 
on the grading, of which the details were 
not kept. 

The following table gives a comparison 
of the amount of material and costs of con- 
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struction between the work which was 
laid under the poor conditions existing at 
the municipal plant and under the ad- 
verse but improved conditions of expert 
supervision: 

Binder Miz. 


Weight of Mix Cost per sq. 
per sq. yd. yd. complete 


Old conditions....... 400 lbs. $0.52 
Expert supervision... .188 lbs .2718 
Top Miz. 
¢ ¢ @. ¢ 
? ; , 
gf 52:2 53 
- *¢ 2.2.7 2 se 
Sh pe @h SF 
a A = 
Old conditions...... 250 26.3 39 315.5 
Expert supervision..169 21.3 18.7 209 


Old conditions, cost per sq. yd. com- 
RN isso arta hig ga eats ate apa taiw ate $ .75 


Expert supervision, cost per sq. yd. 


complete 4987 


While the above example of inefficiency 
in running a municipal plant is, of course, 
unusual, and, in fact, ludicrous to those 
familiar with the industry, it is an ac- 
curate account of the exact condition ex- 
isting in this particular city. If this poor- 
ly managed department had continued to 
operate the plant with its inefficient or- 
ganization, tax payers would be amply jus- 
tified in condemning municipal plant own- 
ership. 


ke 


PAVING plants properly operated 

are an asset to a city, but many of 
them can be more economically man- 
aged than at present. 


While the above example is one in- 
stance where a municipal plant will 
eventually become an absolute failure, 
there are many other municipal plants 
throughout the country that are not 
proving to be good investments to the 
cities and are not being run to their max- 
imum efficiency. There are many ways 
that savings could be accomplished and 
if these- plants were put under efficient 
management of somebody well versed 
in the paving business they would be 
very valuable assets for the city. For in- 
stance, a municipal plant in one of the 
Western cities saved over $1.00 per car 
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on every carload of sand that came into 
the plant by merely rearranging the ma- 
terial and storage space and putting in 
about 50 feet extension on the side track. 
There are many details connected with 
paving plants by which much money can 
be uselessly expended. Cramped quart- 
ers and insufficient storage room for 
crude materials are an expensive handi- 
cap and cities desiring to install munici- 
pal plants should be careful to give 
proper consideration to the location. 

The most common form of municipal 
plant failure is the one well recognized 
by those connected with the industry, i. 
e., where the city appropriates and ex- 
pends sufficient money for plant and 
equipment to take care of all its paving 
and then on account of the laws or on 
account of the policy of the administra- 
tion can only run it a small part of each 
year for repair work. It is a waste of 
money for a city to invest in a plant 
having a capacity of from 1,000 to 2,000 
yards of completed pavement per day 
and have only say 10,000 yards of repair 
work to be done during the entire sea- 
son, and yet there are many cities own- 
ing their municipal asphalt plants where 
this condition prevails. In the writer’s 
opinion no city should contemplate put- 
ting in a large municipal plant unless it 
expects to use that plant for at least 50,- 
000 square yards per year. The main- 
tenance and cost of operation for large 
plants are too great and the result is 
usually a failure. There are numerous 
small mixers on the market today which 
are satisfactory for cities who wish to 
do their own work amounting to only a 
few thousand yards per year. The in- 
itial and operating costs are small and 
when not in use they require practically 
no expense. The maintenance and de- 
preciation are also very low. 


There are many other causes for muni- 
cipal paving plant failures which require 
long explanations, but it is at least en- 
couraging to note that the cities owning 
municipal paving plants are waking up 
to the fact that sometimes failure can be 
turned into success and are putting their 
municipal plants under proper conditions 
to do the work for which they were in- 
tended. 
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HOUSTON’S PLAN OF 
TAXATION 


By J. J. PASTORIZA, 
Commissioner of Finance and Taxation, 
Houston, Texas. 





A PLAN of taxation which puts the burden on the land, the permanent im- 
provements and the physical appurtenances of public service corporations, 
according to the area they occupy. It relieves cash and personal property. It 








is reported to be satisfactory to 98 per cent. of the taxpayers. 


It would not 


be so satisfactory if it was not accompanied by the Somers system of deter- 


mining land valuations. 





payers of Houston are satisfied 

with, not only the Somers system, 
which we installed in the beginning of 
1912 and which was continued for the 
assessment of 1913, but they are satisfied 
with the Houston, Tex., plan of taxation, 
which is an addition to the Somers sys- 
tem. 


[NY severe ot per cent. of the tax- 


The Somers system is nothing more or 
less than a system of equalization of 
realty values. Under the Somers system 
property owners in a city indicate what 
they believe is the true value of a lot 
50 by 100 feet in the middle each of the 
four sides of a block. This is mathemati- 
cally reduced by dividing the sum by 
fifty and getting the price of one foot-of 
land facing on the block running back 
100 feet. This price is placed upon the 
map of the city. When this is done by 
the city assessor and the property owners 
themselves, the map is turned over to the 
representative of the Somers system, and 
by that system he calculates the value 
of all of the other lots in the block. This 
calculation insures to the owners of 
every other lot in the block a valuation 
which will result in a fair equalization 
of the commercial value of every lot in 
that block. The corner lots will be valued 
in proportion to the value of the prop- 
erty on the two adjoining streets. This 
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system has been worked out by Mr. Som- 
ers, of New York, by taking thousands 
of cases of actual bona fide sales and 
getting at the averages. ; 

The city of Houston, after applying the 
Somers system and getting the full sale 
value of every lot in the city and the 
full value of the cost of reproducing 
every building in the city, less deprecia- 
tion occasioned by age or utility, then de- 
cided to adopt what has been since known 
thruout the United States as the “Hous- 
ton Plan of Taxation.” The Houston plan 
of taxation has no connection whatever 
with the Somers system, except that it 
uses the Somers system as a basis for 
the equalization of values of both land 
and buildings. The Houston plan of tax- 
ation, in a word, is as follows: 


Fi 


A BRIEF summary of the funda- 
mental principles of taxing land and 
franchises. 


Land to be assessed at its full value 
as ascertained by the Somers system; 
buildings or any other tmprovements, in- 
cluding machinery of manufactories, upon 
land, to be assessed for taxation at 25 
per cent. of their reproductive cost, less 
depreciation. Franchises of all public 
service corporations to be assessed at a 
price which would be represented by the 





value of that portion of the streets or 
sidewalks which are used by these pub- 
lic service corporations, either for the 
laying of tracks, the planting beneath the 
earth’s surface of conduits, sewer or gas 
mains, or the installing upon the edge of 
sidewalks of telephone or telegraph poles. 


i 


CASH and personal property, includ- 

ing household effects are not tazed. 
In two years assessments have increased 
$33,000,000. 


The Houston plan of taxation contem- 
plates and provides for the total exemp- 
tion from taxation of all cash owned by 
individuals or corporations deposited in 
the banks of Houston. In other words, 
there is not a dollar deposited in any 
bank in Houston which is taxed by the 
city. We have further exempted from 
taxation such personal property as is 
owned by the individual taxpayers, even 
including their household furniture and 
effects. 

Notwithstanding all of these exemp- 
tions and the assessment of improvements 
upon land at only 25 per cent. of their 
cost, we find that the assessment rolls 
of the city show an increase in two years 
of $33,000,000, and the tax rate is re- 
duced from $1.70 to $1.50 per $100 valu- 
ation. And that is not all. Owing to 
the equalization of values brought about 
by the adoption of the Somers system, 
we find that over 5,000 taxpayers have had 
their taxes reduced for the year 1912, 
when compared to what they paid in 1911, 
previous to the adoption of the Somers 
system. 

You ask for our impression concerning 
this system and its practical workings. 
In reply I wish to state that after two 
years’ trial I find that the plan of taxa- 
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tion having been approved by the pre- 
vious administration and having been en- 
dorsed by this administration is satisfac- 
tory to over 98 per cent. of the taxpay- 
ers. The reason why it is so satisfactory 
is that the taxpayers realize that, no mat- 
ter how powerful or influential a prop- 
erty holder may be, he cannot get his real 
estate assessed at a less value than his 
neighbors, because this office has shown 
the taxpayer how to calculate the value 
according to the Somers system and he 
himself can discover whether there has 
been any favoritism shown or not. 

The property owner whose taxes have 
been increased is satisfied, because he 
does not in the future have to worry as 
to whether his neighbor or competitor is 
getting his property in for taxation at a 
less per cent. than he is. 


Fi 


THE SYSTEM has apparently been 

permanently established, and can 
only be changed by a referendum vote of 
the taxpayers. 


This plan was adopted by the former 
administration upon my recommendation, 
and the present administration has also 
approved of it, so that it appears to the 
writer that the system has been estab- 
lished permanently, to be changed only 
by a referendum vote of the people them- 
selves. We are adding to our charter a 
provision adopting the initiative, referen- 
dum and recall, which places within the 
hands of the people the right to change 
any law which the city council has seen 
fit to adopt. As far as the writer is con- 
cerned, while I may be wedded to the 
system, if a majority of the people should 
decide to change it, I would work under 
the change suggested by them. 
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FIRE PROTECTION. 


Motor driven fire apparatus is a comparatively recent innovation and, 
until recently, it has not been possible to determine the true efficiency of 
this type of equipment. Reductions in fire losses due to the quicker and 
more efficient service resulting from motor driven installations have also 
been largely a matter of conjecture. The figures given in the article in 
this issue by H. W. Perry represent a thoroughly practical and reliable 
summary of results and the remarkable saving he records should serve to 
arouse the instant attention and interest of every city official. It is to be 
expected, also, that much additional information on the efficiency of motor 
driven fire fighting machines will be brought to light at the forthcoming 
convention of the International Association of Fire Engineers, to be held 
in New York City, September 1 to 6. Every city, large or small, should 
have one or more representatives at this convention. 





EFFICIENT GOVERNMENT. 


Many cities of the United States would gain much by turning their 
attention to Cincinnati. From a community ridden with bossism, known 
nationally as a city in the grasp of a powerful machine which collected its 
spoils unmolested for many years, it has emerged under the leadership of 
a fearless, fighting young lawyer to be one of the foremost examples of what 
it is possible to accomplish in the way of efficient government. Mayor 
Hunt has been in office for but two years. In that period he has put under 
headway a movement which by the very breadth of its principles will con- 
tinue to gather momentum which a change in political temper will not be 
capable of stemming. 

Efficiency has been his keynote from the day he stepped into office. 
He has gathered about him men who have been willing and enthusiastic 
to place their city on a higher plane. The inauguration of an “Efficiency 
ureau” has been one of his big accomplishments. The men on this board 
have been untiring in their efforts. The Bureau has already co-operated 
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with the Street Cleaning Department, the City Hospital, the Waterworks 
Department and so forth and their records show that they have determined 
the exact cost of conducting their work. Today a foreman must get a 
standard amount of work from his gang or he is investigated. 

The Purchasing Department, described elsewhere in this number, has 
been made a valuable asset in the city management and is saving it many 
thousands of dollars. 

The influence of such a regime is evident on all sides. Passing thru 
various departments of the City Hall one is much impressed with the 
snappy, vigorous manner with which each clerk and executive is conducting 
his every day work. Quite a contrast to the sleepy, let-it-go-until-tomorrow 
atmosphere of many City Halls. 

Results have been accomplished in Cincinnati in but two years. In 
order that this efficient mayor can continue to pull his city up the grade 
of reform he must now roll up his sleeves and fight for his re-election. The 
term is too short for a capable executive. Therein lies one of the great 
weaknesses of many American cities. Longer terms, protected by the 
recall, would insure cities as fortunate as Cincinnati a continuance of effi- 
cient government. 





THE CITY AS A BUSINESS PROPOSITION. 


The Dayton, Ohio, charter, an abstract of which is given on another 
page, is the latest well-considered and detailed effort to apply business 
principles and home-rule to city affairs. It treats the city as a business 
corporation, with the addition of the checks necessary because the business 
success cannot be measured by the profits. A good form of government 
does not insure good government unless the people demand it, but makes 
that result easier. Dayton’s progress will be watched with the utmost 
interest by all advocates of econcmy and efficiency in public business. 








CLEARANCE BETWEEN CAR TRACKS. 


We still hear of serious accidents and deaths resulting from pedestri- 
ans being caught between two passing street cars. Usually such acci- 
dents occur in cities where no uniform practice as to clearance has been 
adopted, where, on some streets a person can easily stand unmolested be- 
tween passing cars, and on others would be crushed to death. Every city 
should require that the clearance on all streets be the same—preferably so 
slight that no one would be tempted to run the risk of standing between cars. 
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Records for the City Engineer’s 
Office 


I understand that you have published arti- 
cles on city engineer’s office records. I am 
working up a system of records and would 
like to gather some data on how it is done. 

B., City Engineer, , Ind. 

A general list of the articles in MunI- 
CIPAL ENGINEERING on the subject will be 
found in vol. xlii, p. 253. Those of most 
direct practical application are probably 
the following: 

A review of the annual report of the 
city engineer of Salt Lake City for 1908, 
in vol. xxxviii, p. 56, gives an outline of 
the classification of accounts and records. 
The report, including the full schedule 
co-ordinating all the departments in the 
city engineer’s office, can probably be ob- 
tained from the present incumbent. 
This is the most practical system of 
records which has been described in 
much detail in a printed report. Some of 
the forms of the loose leaf system used 
in the departments are reproduced in vol. 
xxx, p. 409. 

A general description of a method of 
filing and indexing city engineer’s re- 
cords is given in vol: xxx, p. 270, based 
on the system in use in the office of the 
city engineer of Indianapolis, which has 
never been described in detail and is not 
so elaborate as that in use in Salt Lake 
City, tho thoroly practical. 

Some special forms are given in arti- 
cles or “Form of Grade Book for Small 
City,” vol. xl, p. 210, giving a description 
of the form used; on “Record of City Im- 
provements,” vol. xl, p. 222, giving a re- 
production of the blank used and an 
entry thereon; “Handling Day Labor in 
Holyoke, Mass.,” vol. xxxviii, p. 202, re- 
producing a blank properly filled: on 
“Forms for Daily Force and Material Re- 
ports,” vol. xxxviii, p. 270, reproducing 
the form and giving some criticisms of 
its contents; “Control of Workmanship 
on Asphalt Pavements,” vol. xxxvii, p. 
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301, giving the forms of reports to the 
asphalt pavement inspector and chemist 
to enable him to know what is being 
done; on “A Daily Report Form for Street 
Work,” vol. xxxiv, p. 239, for use when 
the work is done on day labor account 
for the city. All but three of these are 
for use on day labor jobs. 





How to Separate the Fiber from 
Vegetable Tissue 


I want to decompose some soft vegetable 


“tissue or plant growth to obtain a fiber out 


of the plant, and want to find a chean chem- 
ical to do this in a cold solution or in a hot 
one with several hours’ boiling if need be. 
I have an idea that some method similar to 
that used in the manufacture of wood pulp 
would answer in my case. Can you tell me 
where to get full information about making 
up wood pulp, what chemicals are used, how 
to cook the pulp and under what pressure? 
I might use some of the same machinery. 
B., , Fla. 

There are several processes of treating 
wood pulp, which may be roughly classed 
as the sulphite, alkali and sulphate pro- 
cesses. Descriptions of them will be 
found in such books as_ Beveridge’s 
“Papermaker’s Pocketbook,” ($4); Watt’s 
“Paper-Making” ($3); Clapperton’s ‘Pa- 
per-Making” ($2.50); Cross and Bevan’s 
“Text Book on Paper Making” ($5). 
Good general descriptions will be found 
also in the large encyclopedias of recent 
publication. 

Manufacturers of machinery for use 
in the various processes are Dilts Ma- 
chine Works, Fulton, N. Y.; Olin Scott, 
Bennington, Vt.; Werner & Pfleiderer, 
Saginaw, Mich.; Waterville Iron Works, 
Waterville, Me., and many others. 

Kach vegetable fiber requires a process 
of its own, differing in detail or possibly 
as a whole from any other and there are 
many patents on machinery for dry and 
wet mechanical separation of fibers, for 
treatment by alkaline, electrolytic, acid 
and other methods. A new fiber would 
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require special study and experiment 
by an expert to determine with the least 
expenditure of money whether it could 
be treated and what process would be 
best, and the details must be worked out 
experimentally. The following descrip- 
tion derived from the claims in patent 
1,001,284, issued to Kreissl and Seibert of 
Vienna, shows some of the variations 
which may be made in a process in or- 
der to produce the best results: 

“The process for obtaining textile 
fibers from vegetable material, such as 
nettles, hops, sunflower stalks and the 
like, which consists in softening and ex- 
ternally purifying the material by a pre- 
liminary boiling, then treating the ma- 
terial in an autoclave boiler with a di- 
luted soda lye of 2 to 8 per cent. strength 
for about 5 minutes under a pressure of 
about 15 atmospheres, whereby the lig- 
neous parts of the stems are completely 
destroyed, and then apply jets of water 
under pressure to the mass, whereby the 
fibrous material is obtained without re- 
quiring a mechanical removal of the bast, 
boiling the fibrous material again in a 
soda lye having a strength of about 8 
per cent. for 3 minutes under a pressure 
of 10 atmospheres, again applying jets 
of water to the mass, placing the fibrous 
material in a bleaching solution, then im- 
mersing the fibrous material for a short 
time in a very diluted sulphuric acid, 
washing and drying the fibers and then 
treating the fibers with vapors of gly- 
cerin for a short time, whereby they are 
rendered flexible and smooth. The above 
process may be preceded by 24 hours 
treatment in cold lye water. The bleach- 
ing solution may be a solution of com- 
mon salt subjected to electrolysis. The 
dilution of sulfuric acid, is 1 kilogram 
of acid to 100 liters of water.” 

Any of the bi-monthly volumes of the 
Patent Office Gazette contain descriptions 
of newly patented processes and machin- 
ery for treating and separating vege- 
able fibers for further use. 

The advice of a chemist expert in the 
treatment of fibers will save much time, 
trouble and expense. 





Pumping Equipment of Municipal 
Water Purification Plant, Grand 
Rapids, Mich. 


Do I understand that entire pumping equip- 
ment of Grand Rapids, Mich., water purifi- 
cation plant, as described in your issue of 
June, 1913, was furnished by the Fort Wayne 
Electric Works, Fort Wayne, Indiana? I 
would also appreciate descriptive items with 
rated capacity and expenditures. 

E. D. STRAUDHAUSSEN, 
New Orleans, La. 


In April, 1910, the city of Grand Rap- 
ids by vote authorized a bond issue of 
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$400,000 to pay for the new water works 
project, and of this amount, $350,000 was 
to be used for the filtration plant proper 
and $50,000 for conduits and some addi- 
tional machinery to be installed in the 
high-lift pumping station. The work of 
constructing the filtration plant was di- 
vided into four separate contracts. 

Contract for the furnishing and instal- 
ling of all pumping machinery on above 
plant was awarded to the Fort Wayne 
Electric Works, Ft. Wayne, Ind. 

Under Item No. 1 were furnished three 
pumps, rated 5,600 gallons per minute 
with 26-foot head, 690 r.p.m., efficiency 
68 per cent., 15-inch discharge, 15 to 18- 
inch suction, net weight complete with 
bearings, shafting, etc., 4,800 pounds. 
These pumps are direct coupled to Fort 
Wayne M-10-60-720, form RX, 440-v., 2- 
phase, vertical induction motors. These 
pumps are also rated 4,000 gallons per 
minute, 30-foot head, 64 per cent. effi- 
ciency; and 7,500 gallons per minute, 15- 
foot head, 48 per cent. efficiency. 

Under item No. 2 were furnished two 
pumps rated 2,900 gallons per minute, 26- 
foot head, 850 r.p.m., efficiency 66 per 
cent., 10-inch discharge, 10 to 12-inch 
suction, net weight of pump with acces- 
sories, 2,600 pounds. These pumps are 
direct connected to Fort Wayne M-8-30- 
900, form RX, 440-v., 2-phase, vertical 
motors. Pumps are also rated 2,100 gal- 
lons per minute, 30-foot head, 62 per 
cent. efficiency; and 3,900 gallons per 
minute, 15-foot head, 46 per cent. effici- 
ency. 

Under item No. 3 there were furnished 
two pumps rated 1,000 gallons per min- 
ute, 38-foot head, 850 r.p.m., efficiency 60 
per cent., 6-inch discharge, 6 to 8-inch 
suction, net weight of pump and acces- 
sories, 1,500 pounds. These pumps are 
direct coupled to Fort Wayne M-8-20-900, 
form RX, 440-v., 2-phase, vertical induc- 
tion motors. They are also rated 400 gal- 
lons per minute, 52-foot head, 42 per cent. 
efficiency; and 1,300 gallons per minute, 
29-foot head, 52 per cent. efficiency. 

Under item No. 4 was furnished a 
sump pump rated 180 gallons per min- 
ute, 15-foot head at 850 r.p.m., 40 per 
cent. efficiency, 3-inch discharge, 3 to 4- 
inch suction, net weight of pump and ac- 
cessories, 950 pounds. This pump is 
coupled to a Fort Wayne MA-8-2-900, 
form C, 440-v., 2-phase, vertical induction 
motor. Motors under items 1 and 2 pump 
water from the Grand River and operate 
both continuously and _ intermittently. 
Pumps under item 3 pump clear well 
water intermittently. The sump pump 
under item 4 takes drainage water from 
a sump in pump pit and delivers it to 
drain. The casings of all pumps are 
heavy cast iron with feet cast on same. 
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The impellers for pumps under items 1 
and 2 are cast iron, for items 3 and 4, 
bronze. All pumps are equipped with 
ball thrust bearings. 

The annual expenditures on construc- 
tion of pumping station and installation 
of machinery are as follows: 


THE QUESTION DEPARTMENT 
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bers of the last year or so, since the 
block was put in the market, have had 
the latest information from month to 
month. 

The vitrified sectional sewer is new 
but it seems to be good. It has been 
used successfully in some Indianapolis 








1909-10 1910-11 1911-12 Total 

Pumping engine, etc........... $37,849.02 $27,102.01 $6,103.13 $71,054.16 
Boilers and foundation........ 486.41 17,948.17 4,299.57 22,734.15 
Crame OG CYOMO TOAIWEE 66 6cccc cccesess  svesnsere 3,765.02 3,765.02 
ea a eee ee eee 70.05 3,873.01 1,851.08 5,794.14 
I NN io oka) siacd.oit-ondnaa  reeece. 8  areteisiatan 9,153.56 
Underground flue ............. 2,939.23 632.56 257.04 3,828.83 
RR IE go es ase ta ca Geen 1,541.79 261.76 1,803.55 
Pumping station and shops.... 31,372.67 62,571.75 14,860.41 108,804.83 
WE I a iva Seiciic cakes 20.09 17,147.52 3,457.55 20,625.16 
Temporary buildings ......... 193.76 RA ee 694.62 
Pieeher GRE DETTE cicsicccas sasccec 611.83 661.20 1,273.03 
UG, TR eo idiscimsiwacs aeeewcios 16,271.01 13,960.83 30,231.84 
Generators OMG MOtOTS... 6.66.6 iccccces 343.08 6,442.57 6,785.65 
ee ae ren 941.04 40.50 981.54 
Shop heating and plumbing............ 1,782.76 152.39 1,935.15 
Station heating and plumbing.. ........ 1,483.76 933.24 2,417.00 
PE DD. ciccccccssteeces Sbinamees 15.42 3,566.15 3,581.57 
Be ora ica cg aes late lane Gs arte bias ee ere 4,000.00 
BIGCWHIES AMG PAVOURONE.....5.0 cc ccess Wve wd Bee 1,208.50 1,208.50 
Wirine, station and GHOU6. :.... cicccics se eens 1,231.74 1,231.74 
BEG iicucun cee eee ees tke @tieonhes 3,906.87 3,906.87 
COMGOMSOT,. GEROUNIR. GER sk.ccck hcdeicee 8 8 8 3 Wd wreceve 6,326.82 6,326.82 

WOE. cocaine crcasio deboks $82,084.79 $156,766.57 $73,286.37 $312,137.73 


Wire-Cut-Lug Brick—Vitrified Sec- 
tional Sewers 


I wish full information and prices on wire- 
cut-lug brick from reliable firms. Also some 
information on the subject of vitrified sec- 
tional sewers. 

M. F., » oe. 


The wire-cut-lug-block has increased in 
popularity so rapidly that over half the 
brick sold in 1912 by the members of the 
National Paving Brick Manufacturers’ 
Association were wire-cut-lug blocks, al- 
tho less than one-third of the members of 
the association are licensed to make the 
brick. 

They are made now by about twenty 
of the leading paving brick manufactur- 
ers in New York, Pennsylvania, Ohio, In- 
diana and Illinois. The manufacturers 
in Illinois are the Danville Brick Co., 
Danville; Alton Brick Co., Alton; Mur- 
physboro Paving Brick Co., Murphys- 
boro. Those in Indiana are Clinton Pav- 
ing Brick Co., Clinton; Wabash Clay Co., 
Veedersbure. These are all reliable 
firms who will give prices and full infor- 
mation. MUNICIPAL ENGINEERING is the 
best source of information about pave- 
ments built of the material and the num- 
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sewers built last year. The blocks are 
made by the American Sewer Pipe Co., 
Akron, Ohio. Lewis McNutt, Brazil, Ind., 
can also supply them. 





Standard Specifications 


You would oblige me greatly by letting me 
know where I could secure A. S. M. I. and 
S. P. S. standard specifications for different 
kinds of pavements. B., Montreal, Can. 


Standard specifications of the Associa- 
tion for Standardizing Paving Specifica- 
tions can be obtained from John B. Hit- 
tell, secretary, Street Department, Chica- 
go, Ill., and will cost $5. Thespecifications 
of the American Society of Municipal Im- 
provements are scattered through two or 
three of the annual volumes of the pro- 
ceedings, but the secretary, A. P. Folwell, 
50 Union Square, New York City, N. Y., 
can send separate copies of the specifica- 
tions for asphalt, wood block and brick. 
The latest volume of proceedings, which 
costs one dollar, contains the _ specifica- 
tions which have been adopted for con- 
crete pavements, cement sidewalks, curb 
and gutter, and for sewers, which have 
not yet been adopted. 















Fixed Carbon Not a Proper Test for 
Asphalts and Bituminous 
Road Binders 


The Editor of MUNICIPAL ENGINEERING: 


Sir—The question has often been asked 
by city and state engineers, as well as 
many producers of excellent asphalt and 
bituminous cements and road binders, 
what, if anything, has “fixed carbon 
test” to do with the quality of these prod- 
ucts for pavement and road construction? 
The answer is that it has nothing to do 
with the qualities of these materials. 

Fixed carbon is not a definite sub- 
stance or quality in any given coal or 
other material. It constitutes the results 
of an arbitrary test of the approximate 
portion of coal which will remain and 
continue to burn and give heat after 
relatively light, volatile hydrocarbons 
have been partially burned away by 
flame. This test was devised solely for 
coal, by the committee on coal analysis 
of the American Chemical Society, and 
published in the Journal of the Ameri- 
can Chemical Society, 1899, No. 21, p. 
1116. 

The test is made briefly as follows: 
One gram of coal is put on a “platinum 
crucible weighing twenty or thirty grams 
and having a tightly fitting cover. Heat 
over the full flame of a Bunsen burner 
for seven minutes. The crucible should 
be supported on a platinum triangle with 
the bottom 6 to 8 cm. above the top of 
the burner. The flame should be fully 
20 cm. high when burning free, and 
the determination should be made in a 
place free from draughts. The upper 
surface of the cover should burn clear, 
but the under surface should remain 
covered with carbon.” 

It is therefore evident that the fixed 
carbon test has nothing to do with the 
quality or uses of asphalt, bitumens, as- 
phalt cements and road binders. Burn- 
ing and consequent destruction of the 
asphalt or bitumen proves nothing con- 
cerning the original condition and quali- 
ties before being burned. The qualities 
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of the asphalt or other bitumens as used 
(not the burned products) are what are 
needed for cementing together and water- 
proofing the other materials in a pave- 
ment or road. 

No two persons in the same or different 
places, with the various allowed sizes of 
crucibles, different sized Bunsen heaters, 
different kinds and pressures of gas, dif- 
ferent lengths and sizes of flames, differ- 
ent distances the crucibles stand above 
the burner, even aside from the personal 
factor or difference in the way different 
persons work, can get the same quantity 
of fixed carbon (ash-free or otherwise) 
from the same sample of coal or other 
substance. When this variable process 
is applied to. an asphalt or bituminous 
substance, even more widely varying and 
discordant results are obtained. It can- 
not be used as a basis of comparison of 
asphalt and bituminous materials, nor as 
a proof of their good or bad qualities. 

The introduction of the fixed carbon 
test for coal into the asphalt industry has 
nothing to do with the determination of 
quality; nor can any minimum or maxi- 
mum amount be set for this alleged test, 
between which all good asphalts and bi- 
tumens will come. Some good ones will 
be outside such limits, and some worth- 
less asphalts and bitumens will be in- 
side any limits attempted to be estab- 
lished by fixed carbon requirements. 
This test is sometimes used by chemists, 
simply as a small but imperfect indica- 
tion, taken with other special chemical 
tests, to identify, if desired, an unknown 
or unnamed brand of asphalt, but has 
nothing to do with quality. This test 
should not be placed among the tests for 
quality of asphalt or any road building 
materials. The insertion of this test in 
any city, county, state or other specifica- 
tions is purposely or unconsciously done, 
or caused to be done, by copying or other- 
wise from one or more persons or agents, 
who thereby seek to include some and 
exclude other brands of asphalts and 
road materials, which compete and are 
perfectly good for use. 

The fixed carbon (coal) test should be 
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ignored, if still found in asphalt or bi- 
tuminous specifications, and not enforced, 
not only on engineering, but also on legal 
grounds; that “the test does not apply 
to or establish any quality of the mate- 
rial necessary for the construction made 
or to be made;” i. e., in this case it does 
not apply to refined asphalt, asphalt or 
bituminous cement or road binder for 
constructing and waterproofing roads or 
pavements. 
J. W. Howarp, C. E., 

Consulting Engineer on Construction and 
Testing Roads, Streets and Pave- 
ments, New York City. 





Concrete Pavement Costs 


The Editor of MUNICIPAL ENGINEERING: 


Sir—With good equipment and an 
average gang the actual cost of mixing 
and placing should not exceed 7 cents per 
square yard for 7 inches of concrete. To 
this should be added a cost of 3 cents per 
square yard for finishing and labor neces- 
sary for handling the forms, making a 
total for one-course work of 10 cents for 
mixing and placing. As has been stated, 
there is a slight difference in the cost 
of placing single and two-course work, 
with the advantage in favor of the 
former. 

Placing expansion joints is such a sim- 
ple operation that 1 cent per square yard 
should cover the cost. To this must be 
added the cost of metal joint and tarred 
felt delivered on the job, or the cost of 
filling the joint with a plastic filler. 

In discussing the cost of concrete pave- 
ments, a few examples of actual con- 
struction will help to make clear the 
division of expense. The first pavement 
was laid recently in a small town in the 
central part of Illinois, totalling 5,000 
square yards. The total cost of the work 
was $3,964.02, excluding cost of equip- 
ment, which consisted of a %-yard 
Koehring mixer of the latest type and a 
4\4-h.p. gasoline engine, and also exclud- 
ing the cost of the water for mixing and 
sprinkling. The pavement was 45 feet 
wide and uniformly 6 inches thick. The 
cost of the work was divided as follows: 


Superintendence ............... 140.00 
1,457 barrels cement............ 1,547.15 
Sand, stone and gravel......... 1,284.97 
OR Ee a eee ae 560.07 
Lumber and forms............. 35.00 
Bitumen and creosoted blocks for 
bmn Ai tin eye he 48.67 
Coal and oil for mixer and engine 30.75 
MERON, «5 od 5 co asp do SSS 307.41 


A summation of these figures gives the 
cost of this road as $4.76 per cubic yard 
or $0.79 per square yard. 

In the west central part of Michigan 
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2,586 feet of concrete, 9 feet 2 inches wide 
and 0.55 of a foot thick, were constructed 
by a township as an experiment. A gang 
of twelve men using a 7-cubic foot side- 
delivery Koehring mixer did the work 
for a total cost of $3,392.62, divided ap- 
proximately as follows: 


746 Warrels COMER. «........000000% $ 870.00 
655.9 yards sand and gravel.... 553.28 
Baker protection plates and filler 170.12 
WN Ssh io-a enlace aceacei nw ereenlo Aer are 1,690.50 


These figures give a cost of $7.28 per 
cubic yard or $1.31 per square yard. 
Had the cost of grading, excavation and 
culverts been added to the above, the 
cost of pavement would have been in- 
creased to $8.73 per cubic yard or $1.46 
per square yard. 

The following work was constructed in 
the north central part of Illinois during 
October and part of November of last 
year: The road is 5,500 feet long, 12 
feet wide and has a uniform thickness 
of 6 inches. The total cost, not includ- 
ing water, macadam shoulders and equip- 
ment, was $7,089.42. The equipment con- 
sisted of a 1%4-yard Koehring mixer and 
road grader, plows, scrapers, road roller 


and the necessary wheelbarrows and 
shovels. The cost was as follows: 
2.274 barrels cement............ $2,333.65 
Tae WA WI bis scecos cedascw 582.49 
DIRS VOTER DIATE. 6s cicccc cscs 1,787.93 
Operative cost of mixer......... 51.99 
Baker plates and creosoted wood 

blocks for expansion joints... 160.03 
BE oc polemics bora a marneaianes 2,282.52 


The total of these figures determines 
the cost per cubic yard as $5.80 or $0.96 
per square yard. No information was ob- 
tained on the cost of water for this work. 

Cart M. Boynton, 
Inspecting Engineer Universal Portland 
Cement Co. 





Make Your Own Blue Prints 


The Editor of MUNICIPAL ENGINEERING: 

Sir—We have your communication re- 
garding the blue print machine which we 
have in operation, and it is with pleas- 
ure that we give the information you 
request. 

The Pease blue print machine which 
we have in operation is a model for effi- 
ciency, economy and productive capacity. 
It is for these reasons that it was se- 
lected from among other machines, and 
it is serving its purpose admirably and 
beyond expectation. In order that its 
advantages may be more fully under- 
stood, the following description will be 
enlightening if used with the accompany- 
ing photograph. 


The machine is built on a cast iron 
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frame about 50 inches in 
length, 30 in width and 
60 in height. A table is 
attached to the operating 
side by means of a pair 
of brackets which are in- 
tegral with the frame. Be- 
low the table are two steel 
rods % inch thick, upon 
which the rolls of blue 
print paper may be placed. 
The paper is unrolled so 
that the sensitized side is 
uppermost on the table, 
where the tracing or what- 
ever is to be copied may 
be laid upon it. Directly 
to the rear of the table is 
a quadri-cylindrical piece 
of plate glass, extending 
the full length of the ma- 
chine, its concave side 
toward the operator, its 
lower edge parallel with 
and slightly above the 
edge of the table. A can- 
vas belt, which is as wide 
as the glass, revolves 
about two rollers, one of 
which is placed at the up- 
permost edge of the glass 
and the other below the 
table. The bearings in 
which the roller runs are 
placed on rocker arms 
which are under spring 
tension, thus causing the 
canvas to bear upon every 
portion of the under or convex side of 
the glass. 

The tracing having been placed upon 
the blue print paper, both are started 
into the machine. 

The printing light consists of a row of 
five are lamps, which are supported, 
parallel to the glass, upon a conduit pipe, 
which carries the wiring for the lamps. 
Each lamp is provided with a separate 
switch and a shield to keep the intense 
light from the eyes of the operator. The 
lights approximate 1,000 cp. each and 
are so arranged that they may be tilted 
backward upon the table to be trimmed. 

The motive power is supplied by a \4- 
h.p. electric motor and is transmitted to 
the rollers by bevel gears. By means 
of a sliding gear transmission, which per- 
mits of two changes of speed, and a regu- 
lating reostat, the speed of the machine 
may be varied from an almost imper- 
ceptible motion to the highest speed prac- 
ticable for blue printing. 

The paper coming out of the top of 
the machine goes toward the rear and 
is rolled up in a sheet iron trough pro- 
vided for that purpose. The tracings fall 
into a similar trough, which is between 








PEASE blueprinting machine, from which the National 
Brake and Electric Company secures an average month- 
ly output of 2,000 large tracings, 4,000 half size, and 
10,000 quarter size. 


the operator and the arc lamps, and 
which may be slid up and out of the 
way when trimming the lamps. A fan is 
attached to one end of the machine to 
carry away the intense heat caused by 
the arc lamps. 

The entire construction of the machine 
is very rigid and there is no expense of 
maintenance except that of replacing 
cracked glasses for the arc lamps and 
the carbons, which burn continuously for 
a day. 

The cost of operation is low consider- 
ing the speed with which tracings are 
printed. The large size tracings are 
printed in thirty seconds on fast brands 
of paper, and forty on the slow brands, 
while a new tracing which is not soiled 
may be printed as fast as fifteen seconds. 

The printed rolls are taken from the 
machine and cut into lengths of about 60 
inches. These are folded thru the middle 
and placed in a tank about 50 inches 
square, containing a solution of potas- 
sium bichromate. They are allowed to 
remain here until perfectly blue, when 
they are hung up and the surplus 
moisture is drained from them. They 
are then placed in a drying oven, which 
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consists of a sheet iron box about 4 feet 
high, 3 feet wide, and 5 feet long, in the 
bottom of which is a set of steam coils. 
The prints require about five minutes to 
dry, when they are cut to size and deliv- 
ered. If a print is desired sooner than 
this it may be reversed and put thru the 
machine again, which dries it in about 
thirty seconds. 

The average monthly output is two 
thousand large size tracings, four thou- 
sand half size, and ten thousand quarter 
size sketches, and miscellaneous draw- 
ings. Altogether about fifteen hundred 
yards of blue print paper are consumed. 

The largest number of prints made in 
one day is 2,125, of which 225 were full 
size, 350 half size, 1,550 quarter and mis- 
cellaneous sketches and odd sizes. The 
department employs three young men, 
who graduate eventually into the draft- 
ing room. One of these operates the ma- 
chine and finishes the prints, while the 
other two deliver them and keep account 
of them, also collecting all old prints 
which are superseded by new designs. 

This machine is manufactured by the 
C. F. Pease Co., of Chicago. 

Our blue printing department is lo- 
cated immediately above the drafting 
room to facilitate delivery of tracings 
and general communication. It is oper- 
ated in conjunction with the photo- 
graphic department and the writer has 
charge of both departments. 

NATIONAL BRAKE & ELECTRIC Co. 

F. H. COMMANDER, 
Staff Photographer. 





Protect the Concrete Where Work 
Is Suspended 


The Editor of MUNICIPAL ENGINEERING: 


Sir—From various causes, work on any 
part of a concrete structure is liable to 
be suspended from a couple of days to a 
week, or even weeks or months in some 
instances. A halt of this kind, in the 
work, is usually at some definite junction 
point, such as the top of a footing or 
abutment if it be bridge construction. 
The forms protect the concrete on all 
sides except the top, the part on which 
the added structure will rest. This is 
written as a note of warning to those 
builders who so carelessly leave this 
exposed top unprotected from the sum- 
mer sun and wind. 

In most instances the concrete is made 
wet, poured, and the forms protect the 
sides from immediate loss of moisture, 
but the exposed top may be dry almost 
before the final set has taken place. This 
drying of the surface must necessarily 
leave a weakened surface. 
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We would consider it bad practice to 
leave a thin layer of sand or earth be- 
tween an abutment and its foundation, 
or the abutment and the arch which it 
carries, but “burned” concrete is little 
if any better. If it be continuous work, 
this weakened top can be picked off, but 
if this top line comes to a finished line, 
as it most often does, the removal of the 
top will disfigure the work. 

The only safe way is to protect all top 
surfaces from sun and wind and keep 
them supplied with sufficient moisture 
for proper curing. H. A. MARK. 
Gering, Neb. 





Los Angeles Needs Storm Sewers 


Every heavy rain in Los Angeles is fol- 
lowed by a flooding of the streets that 
carry off the water from districts without 
storm sewers. The only way to get across 
some of the streets dry shod is to wait for 
an obliging driver and get a lift in his 
wagon. This condition led one of the 
councilmen of that city to propose a 
plan, which was successfully carried 
out last winter, to utilize the street 
sprinkling teams and drivers, which were 
idle during the winter, to haul portable 
bridges and planks and set them from 
the curb at the flooded crossing, anchor- 
ing them by wire to the nearest tele- 
phone post. After the storm they were 
collected and removed to a storage place 
until needed again. 





St. Paul’s Paving Plan 


1.—The city shall do its own work in 
all cases and shall not abandon that prin- 
ciple until the city engineer shall official- 
ly notify the board of public works that 
it can not do no more work. 

2.—Creosoted blocks shall be the pre- 
ferred pavement on all heavily traveled 
streets and all residential streets where 
th value of the property will justify the 
cost, and the grades are not too steep. 
On all steep grades sandstone shall be 
used. 

3.—On all streets, where a cheaper 
pavement is required, on which there are 
street car tracks, brick or some other 
substantial lower priced pavement, other 
than asphaltic concrete, shall be used. 

4.—On streets where there are no street 
car tracks and where traffic is light and 
the property values necessitate a cheap 
pavement, asphaltic concrete shall be 
used—-the mixture to be manufactured by 
the commissioner of public works, under 
specifications devised by him and the 
city chemist, which will not infringe up- 
on any patented pavement. 
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Petrolithic Road Construction with Costs 
of Construction and Maintenance. 


By K. F. Postle, Los Angeles, Cal. 


The use of oil on roads in California 
goes back perhaps about 30 years, but it 
was first merely splashed on the roads 
irregularly and indiscriminately. Real 
construction dates back only 8 to 12 
years. Perhaps the real beginning of con- 
structive work may be set at about 12 
years ago, when a road builder in Kern 
County invented a sheep’s foot tamping 
roller, now, known as the petrolithic roll- 
ing tamper, and began to compact roads 
with it. 

There are in southern California (the 
particular home of “oiled” roads) 1,500 
or more miles of liquid asphaltic roads 
that may be considered as passably well 
built. There are hundreds more miles of 
oil-splashed roads, which are an improve- 
ment over the original dirt and sand 
roads, but can not be considered as mod- 
ern liquid asphaitic constructed roads. 
These roads have heen a very great ele- 
ment in the unparallelled development of 
southern California. Some of them are 
very cheap construction and are not to be 
compared with costly pavements; but in 
spite of cheapness they have served their 
purpose more effectively at less “ost than 
any other county road system in any 
other part of America has served its com- 
munity. No matter how wet the weather 
one can go practically all over the settled 
parts of southern California without get- 
ting into bad mud. No matter how dry, 
one can go almost everywhere without 
getting into bad sand or dust. Because 
of these roads our teamsters regularly 
haul two, four, six, eight and ten tons at 
a load—loads which ordinary eastern 
teamsters would consider as _ horrible 
nightmares. Because of these roads our 
people go about freely and easily thru- 
out the entire section. Because of these 
roads, together with our equable climate, 


automobiles are in universal practical 
use. Automobiles have become invaluable 
in modern life, as incalculably increasing 
the range and amount of a man’s capac- 
ity and activity. 

The cheapest of these roads, which may 
be considered passably well built, have 
cost less than $1,000 per mile. The up- 
keep of these cheaper roads has varied 
under different circumstances between 
$25 and $50 per mile per year. As popula- 
tion and traffic have increased (and they 
have increased in many cases with over- 
whelming rapidity) the cheaper roads 
have been or are being replaced with 
more costly construction to meet the in- 
creased demands. The great increase of 
traffic which must be provided for may 
be gaged in some degree from ‘the fact 
that many of our outlying country roads 
carry more and heavier traffic than the 
ordinary streets of many cities of the 
east having a. population of 20,000 to 
30,000. 

Several streets still exist in South 
Pasadena which were petrolithic built 
nine or ten years ago of merely the na- 
tive soil and oil at a cost of about 18c 
per square yard. These streets have had 
no repairs and though not in Al condi- 
tion, are yet so good that the city does 
not consider that they have to be repaired 
and the residents think the same. 

Glendale, Los Angeles County, has a 
number of miles of liquid asphaltic 
streets, petrolithic built, using only the 
native sandy soil as it lay in the road- 
way. Most of the streets have been in 
use four, five and six years, have had no 
repairs, and are today equal in appear- 
ance to many of the sheet asphalt streets 
in some of the eastern cities, though not 
so hard. The Glendale streets cost from 
18 to 35 cents per square yard. 
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CONSTRUCTING an asphalt macadam street at Whittier, Cal. 
roller is in the foreground. 


The country town of Lemoore, in Kings 
County, California, has several miles of 
liquid asphaltic streets, petrolithic built, 
with only the native sandy soil, at a cost 
from 14 to 18 cents per square yard. 
These streets lasted seven years before 
it was thought necessary to make any re- 
pairs on them. 


After four to six years of use, pavements 
costing 25 to 30 cents per square yard 
are in excellent condition. 


Monrovia, in Los Angeles County, has 
over 25 miles of asphaltic streets, most 
of which have been in service from four 
to six years. These streets are petrolithic 
built, using just the native soil, which, 
however, is an excellent granite gravel 
lying on the mountain slope. No expendi- 
ture for upkeep has been put on many of 
these streets, altho they are subjected 
to comparatively heavy trucking and 
auto traffic. On the few streets that have 
been retouched as yet the expenditure has 
been so slight that the street department 
has considered it negligible. The cost of 
construction has ranged between 25 and 
30 cents per square yard. These streets 
are so good that visitors usually think 
that the pavement is costly sheet asphalt. 

Ventura, California, has over 13 miles 
of liquid asphaltic streets, which were 
built about four years ago at a cost of 
about 58 cents per square yard. These 
pavements are a form of petrolithic built 
liquid asphaltic macadam. Some of them 
show some minor defects of construction, 
but as a whole they are considered by 
many of the residents as equal to sheet 
asphalt. Certainly no other equal aggre- 
gation of streets that cost less than $1 
per square yard will stand comparison 
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A petrolithic tamping 


with them. There are no records of up- 
keep expenditure of any sort on them as 
yet. 

Santa Ana, California, has_ several 
miles of liquid asphaltic streets which 
have been in service about three years. 
They are petrolithic built, asphaltic mac- 
adam, and cost between 59 and 68 cents 
per square yard. These pavements are 
on several higher class residence streets 
and side business streets, and are deemed 
by most of the residents superior to reg- 
ular sheet asphalt. No repairs have yet 
occurred on the streets. 

About 6% miles of road lying along the 
foot of the mountains back of Pasadena, 
and constituting a link of the Los Ange- 
les County good road system, was petro- 
lithic built about two years ago, using 
only the soil of the mountain slope, which 
bears a large proportion of granite gravel. 
This road carries a great deal of automo- 
bile and hauling traffic and is subject to 
the wash of heavy mountain rains, yet it 
is proving superior to the great mass of 
much more costly 8-inch asphalt maca- 
dam laid about the same time. It is 
deemed one of the best pieces of road in 
the system. 

North Grand ave., in Pasadena, has 
been under service for six years without 
any outlay for repairs. It is petrolithic 
built, liquid asphaltic macadam, and is 
in excellent condition today. 


Pasadena has many miles of asphaltic 
streets of various grades and variously 
built. Its asphaltic macadams range be- 
tween 1 inch and 6 inches in thickness 
of the actual stone pavement. Some of 
these streets carry a traffic of 1,000 to 
1,500 automobiles a day, besides other 
light and trucking traffic. Some of the 
streets have records of very heavy haul- 
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ing. The asphaltic macadam pavements 
cost from $1 per square yard downward. 
Most of them have called for no repairs 
as yet. The extreme cost of repair, when 
misconstruction made necessary a partial 
reconstruction of the pavement, has been 
4.5 cents per square yard or less; this 
cost covered scarifying and reshaping the 
entire surface, and pavements so treated 
are now Al. 


The proper use of the petrolithic tamping 
roller is essential to the ultimate suc- 
cess of this type of pavement. 


The petrolithic tamping roller is an 
implement to accomplish better compac- 
tion with greater ease and surety. But 
this increased efficiency of compaction 
ean be accomplished only by using the 
implement in the proper ways. It has 
been so used many times as to gain noth- 
ing but trouble, expense and delay in the 
work. 

The tamping roller is not a pressure 
roller in the same sense as the ordinary 
smooth roller. The ordinary smooth 
roller compacts by direct pressure of 
great weight, the tamping roller compacts 
by the thrust and pound of a small shoe 
with a small face. The smooth roller de- 
pends on the material giving evenly under 
it to irregular depths and the particles 
slipping over each other so readily as to 
fill all voids tight and to perfect compac- 
tion. This action, however, rarely takes 
place perfectly, for some parts tend to 
compress more quickly than others and 
then to carry the roller over the less com- 
pacted parts lying between. Hence the 
resulting compaction is usually uneven, 
spotted or streaked, and not positively re- 
liable. 

The tamping roller aims to compact a 
distinctly defined layer of material with 
approximately perfect uniformity. The 
layer of material is first loosened, evenly 
mixed and usually puddled to insure uni- 
formity. It is then pounded, or tamped, 
by repeated going back and forth with 
the tamping roller until solid enough for 
the purpose in view. There can be no 
streaks or spots if the work is properly 
done. 

The tamping roller will not efficiently 
compact a narrow, soft streak that lies 
between two hard streaks, or in equiva- 
lent position. It will not compact a small 
soft spot that lies in the midst of hard 
material. Such conditions indicate that 
the materials and process are not being 
properly handled. Since the tamping 
roller is composed of two rolling drums, 
each three feet in length and _ both 
mounted on the same axle, it inevitablv 
follows that, if the soft place is too small 
for the roller to sink into across its entire 
length, the roller must necessarily bridge 


MUNICIPAL ENGINEERING 


across to some extent and fail of perfect 
compacting. Even in such cases, how- 
ever, it will often assist in discovering 
where such soft spots exist, though they 
may have been passed as perfect by a 
smooth roller. But proper effective tamp- 
ing, to repeat, is accomplished by loosen- 
ing the entire material to such a depth as 
is needed, evenly mixing it and then tamp- 
ing it all down evenly in a uniform com 
paction. It differs from ordinary pressure 
compaction also in that it compacts from 
the bottom upwards instead of from the 
top downwards. 

This compaction is of value in any work 
with earth, sand, gravel and similar ma- 
terials, where there is need of increased 
density or increased carrying power. It 
is of especially great value in settling 
fills, in dam construction, including com- 
paction of reservoir bottoms, and in road- 
way foundations. A signal instance of 
such compaction on a larger scale than 
common is that of the 52,500,000-gallon 
earth reservoir for oil, constructed in 1911 
near San Luis Obispo, Cal., by the Union 
Oil Company of California. The material 
used contained 40 to 60 per cent. clay, 
any falling under that proportion being 
rejected. Sixty-four thousand cubic yards 
gross was compacted into 49,000 cubic 
yards in place, including some waste in 
handling and trimming. The supervising 
engineers estimate that the compaction 
was over 22 per cent. A cross section of 
the embankment, cut through to lay a 
pipe connection, showed no stratification; 
the entire embankment pared down from 
top to bottom like an extremely hard 
pressed cheese. 

In applying the tamping roller to road- 
way construction there are certain defi- 
nite principles to be kept in mind. Com- 
paction by tamping primarily increases 
the carrying power of earth, sand, gravel 
and similar combinations. Secondarily, 
because of the increased density and car- 
rying power, the wearing quality is in- 
creased, but not in equal proportion to 
the increase of carrying power. 

A roadway of earth, sand, gravel or 
similar materials, when properly com- 
pacted with the tamping roller, is tre 
mendously improved, but it still has the 
essential qualities of a roadway composed 
of such materials. The increased compac- 
tion does not make it over into the class 
of hard-metalled roads, as some extreme 
enthusiasts have seemed to assume and 
expect. If good road asphalt is properly 
worked into the surface of such roadways, 
the wearing quality is even more greatly 
increased, almost unbelievably increased 
in the case of particularly suitable mate- 
rials; but the roadway, nevertheless, still 
lacks some of the wearing quality of a 
hard-metalled roadway. However, an im- 
portant exception must be made to these 
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statements regarding grav- 
el, in that if the gravel car- 
ries a large percentage of 
stone of good quality, the 
resulting roadway be- 
comes distinctly an ap- 
proximation toward a hard- 
metalled roadway, with 
similar wearing qualities. 
If this latter grade of 
gravel is properly com- 
bined with good asphalt, 
the result is an approxi- 
mation towards an asphalt- 


concrete, with similar 
wearing qualities. 
The term “petrolithic” 


is not meant to designate 
any particular pavement 
or type of pavement, but 
to designate methods of 
construction applicable to 
almost every type of road- 
way and pavement. There 
are earth, sand and gravel 
roadways in which the 
tamping was carried clear 
to the top, sometimes with and some- 
times without using any asphalt. There 
are gravel roadways in which only the 
base was tamped, and then a wearing 
pavement of gravel smooth-rolled over it; 
in such construction asphalt is usually 
used in the gravel paving, though not 
nearly always in the base. In asphalt 
macadams tamping has been used to vari- 
ous extents; we recommend its use with 
macadams chiefly in the base. Tamping 
is used to compact earth and gravel bases 
for asphalt concretes, for cement con- 
cretes, etc. In every case, however, it 
should be remembered that the tamping 
roller is not a road-finishing (surfacing) 
implement, but a compacting implement. 

We regard a highway as composed of 
two great essential parts, which involve 
in themselves all other elements. The 
first is a carrying base or foundation; the 
second is a wearing surface or pavement. 
These may be combined in many ways, 
but a roadway must be planned from the 
standpoint of these two phases and must 
stand analysis according to them. In 
general paving of the more rigid heavy 
traffic type, such as concretes, blocks, etc., 
the tamping roller comes into service in 
compacting and uniformly developing the 
carrying power of the base. Maximum 
compaction and carrying power in the 
base enable the use of minimum thickness 
in wearing pavement above and at the 
same time insure more satisfactory and 
more enduring qualities in the roadway. 
The modifying relationship of these two 
parts of a roadway’s make-up with each 
other and with reference to the result 
desired should be kept clearly in mind in 
planning or judging a roadway, if one is 
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WEST ADAMS STREET, Los Angeles, Cal., pavement 
under construction. 
which consists of a fifteen-ton Monarch roller, a petro- 
lithic gang rooter, and a Hatch disc harrow. 


The city owns the outfit shown, 


to plan or judge practically and effectu- 
ally. Often materials that are cheap un- 
der local conditions may be so handled 
as to have compaartively (compared with 
needs) unlimited carrying power. The 
immediate wearing surface, however, 
should be formed of as efficiently hard 
metal as is practicable, all things consid- 
ered. The great work of the tamping 
roller is to increase the efficiency of the 
base, to enable the use of locally cheaper 
materials in the base, to decrease the 
amount of wearing surface paving needed 
or increase the efficiency of what is used, 
and thus to produce a more resilient sat- 
isfactory roadway. 

Considering traffic as the absolute con- 
dition, one might make the absolute state- 
ment that only a hard metal paving would 
give efficient results. But in actual prac- 
tice traffic is only one of a number of con- 
ditions to be considered. The practical 
road builder must balance up together 
many conditions and make modifications 
accordingly. A hard metal surface be- 
comes in many cases merely the ideal 
toward which to strive as far as posssible. 
Among many variants at least two modi- 
fying considerations may be taken to 
enter into the designing of every roadway. 
The first is the amount of funds available 
for construction. The second is the com- 
parative value of the different styles of 
roadway possible, reckoned thru a 
stated period of years, which period must 
be determined by the various local condi- 
tions. Such comparative valuing must 
consider among other things the original 
cost or investment, the maintenance cost 
thru the determined period of years, 
the condition, or rather value, of the road- 
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way at the end of the period, the service 
value to the taxpayers or investors of 
each style of roadway, which service- 
value should take careful estimate of the 
destructive wear of each style of roadway 
on the animals and vehicles which pass 
over it—an item often entirely over- 
looked, which, nevertheless, has to be 
paid by the users of the roadway. These 
values should be carefully estimated from 
real practice and not from mere abstract 
engineering theory. 


A careful study of traffic conditions neces- 
sary in order that a community can be 
sure of the most economical, permanent 
road. 


The result of such comparison may de- 
termine that merely a good dirt road is 
the most economical for a given com- 
munity, or a sand-clay road, or a gravel 
road, etc. As an instance in illustration 
the writer has several times, after sum- 
ming up all the elements of the situation, 
had occasion to recommend a _ thoro 
compaction of the natural earth base by 
tamping and addition of one-half to one 
inch of hard gravel or crushed stone, with 
asphalt, for a wearing surface, in the case 
of light traveled country roads or small 
town residence streets, because, under the 
conditions pertaining, such construction 
involved exceedingly low first cost and 
exceedingly low maintenance cost and at 
the same time gave an exceedingly satis- 
factory and easy-running roadway for the 
traffic concerned. 

Whatever the type of roadway or pav- 
ing, petrolithic methods in connection 
with it stand for greater compaction, for 
greater uniformity of compaction, for 
greater and more dependable carrying 
power, for enabling the use of cheaper 
local materials underneath, for greater 
resiliency and consequently for greater 
economy in construction and maintenance 
and greater satisfaction in traveling qual- 
ity. But the methods are not in them- 
selves cheap methods, tho they may re- 
sult in much lower cost of roadways. 
Compaction by tamping roller is usually 
somewhat more costly than by ordinary 
methods. Economy comes from the in- 
creased durability and satisfaction of the 
resulting roadway and from decreasing 
the expenditure and work necessary in 
certain other costly parts of the construc- 
tion. In many constructions this econ- 
omy shows strongly in the first cost; in 
other constructions it becomes evident 
only in the “‘period” cost. 


The petrolithic gang rooter. 


The petrolithic gang rooter, or rooter- 
searifier, is a combination of plow, rooter 
and scarifier. It is built powerful enough 
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to withstand the draft of the most power- 
ful traction engine. It is greatly used by 
cities in connection with their road roll- 
ers for repair work on the dirt, sand, 
gravel and macadam streets. It will tear 
up anything that any traction can pull it 
through. 


It does not depend on weight to force 
it into the ground, but has an essential 
tendency to dig, and must be held by the 
adjustment of the wheels from going 
deeper than is desired. Its operating 
width is five feet; it will tear up this 
width more easily than a moldboard plow 
will tear up one-fourth of that width. 
The five points, of specially tempered 
steel, are set at such an angle that they 
lift the loosened material with a shovel- 
ing action, sliding it into curved stand- 
ards above to be finely broken; they are ™ 
arranged in wedge formation so as to 
minimize draft and produce balanced ac- 
tion. The frame carries on three points— 
two rear wheels and one front truck; each 
of the three points adjusts separately, 
giving range of adjustment and ease of 
operation. 


The gang rooter breaks the ground or 
roadway more easily and more finely than 
any other implement. It holds exactly to 
place, missing nothing. Street superin- 
tendents, road men and contractors find 
it invaluable in street work, road work 
and grading because it breaks to just the 
depth set, neither shallower nor deeper; 
it breaks to a regular level independent 
of ordinary ruts or depressions; it cuts 
thru everything in its way instead of 
being thrown out of course by obstacles 
and missing places; it stands the strain 
even if the obstacle is sufficient to stop 
the engine dead. In brief, the gang rooter 
is balanced in action, easy of draft, easy 
of operation, rapid in work, positive and 
uniform in cutting depth, unlimited in 
breaking-up power, durable under all con- 
ditions, more effective in work, more 
varied in its range of work. 

It is used in all sorts of difficult street 
work, in difficult road work, in difficult 
grading and in difficult excavating. It is 
also being used agriculturally for difficult 
conditions. It is used where-the ground 
is too hard for anything else. It is used 
to drag large boulders out of stony soils. 
It is used to tear large roots out of newly 
cleared land. It can be adjusted so as to 
have clearance equal to almost any usage. 

The petrolithic rotary, or spike disc 
scarifier, operates on the same principle 
as a disc harrow, having, however, such 
weight and strength as is never thought 
of in a disc harrow. Instead of cutting 
discs, it has heavy cast discs in which are 
set powerful cutting spikes made of spe- 
cially tempered steel and _ peculiarly 
curved. The implement is drawn back 


and forth over the surface to be scarified 
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or the clods to be pulverized until the 
required work is accomplished; the draft 
is from four to six horses. As the discs 
revolve the spikes are driven into the 
street or ground or clods by the force of 
impact and the weight of the implement; 
they cannot then be drawn out direct, but 
must tear their way out, ripping several 
inches in their passage. One of its many 
uses is to pulverize clods, particularly if 
they are too difficult for other implements 
or extra rapid work is needed. Another 
use is to scarify the surface of dirt, sand, 
gravel and macadam roadways without 
disturbing the solid base beneath. It is 
especially valuable on asphaltic streets 
where the asphalt tends to loosen in 
cakes and entirely clog the ordinary type 
of scarifier; in such cases it has enabled 
a light repair as required at a very low 
cost. 





Street Paving in Toledo, Ohio 


The city of Toledo, Ohio, has a pecu- 
liar foundation, much of the city being 
located on ground reclaimed naturally 
from Lake Erie in very ancient days and 
this being rather low and flat, tho its lo 
cation near the lake is such that floods 
in its rivers can not disturb its equilib 
rium. The soil does not form a very 
satisfactory foundation for pavements, 
and difficulties with which other cities 
contend occasionally must be met here in 
a large part of the work. 

The department of public works is 
able to cope with its problems and a trip 
over the streets under its charge shows 
conditions fully equal to the average of 
cities if not a little better. 

The city engineer, George W. Tonson, 
has been connected with the department 
as commissioner or city engineer almost 
continuously for many years and the ex- 
cellence of the work in the city is un- 
doubtedly due in large part to his careful 
and conscientious attention to his duties. 

Mr. Tonson is a member of the Amer- 
ican Society of Municipal Improvements 
and a member and committeeman of the 
Society for Standardizing Paving Specifi- 
cations, and he is using in large part the 
specifications adopted by the latter or- 
ganization, which differ but little from 
those adopted by the former. 


Some features of the Toledo paving spe- 
cifications. 


The latest edition of the Toledo speci- 
fications for street improvement provides 
for light gravity oil (1.03 to 1.08) and 
16 pounds to the cubic foot of yellow 
pine, but several streets have been laid 
with blocks treated with heavier oil. The 
specification for asphalt is somewhat 
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more open than the latest form of the 
standard specifications and several kinds 
of asphalt have been used with good 
pavements of almost every kind. Brick 
pavements have been laid with sand, as- 
phaltic and cement fillers and the results 
seem to depend more upon the character 
of the foundation than upon the method 
of laying the wearing surface. 

Wakeman street on a broken stone 
foundation with brick wearing surface 
and sand filler for joints was laid about 
twelve years ago and is in good condition, 
but there are many others of similar 
specification and less age which are in 
poor condition. Smith street, in front of 
the city stable, is of brick on concrete 
foundation with sand filler. It is five 
years old, in good condition and has had 
no repairs. 

In asphaltic and bituminous pavements, 
similar results may be reported. Col- 
lingwood avenue was recently resurfaced 
after twenty-four years of wear at a cost 
of $1.20 a square yard. Madison street, 
fourteen years old, is in good condition. 
A number of old stone pavements have 
been improved by covering them with as- 
phalt, usually with a binder coat about 
1.5 inches thick and a surface coat 2 
inches thick. The city has been very 
successful in this line on such streets 
as Euclid avenue, where the old Medina 
stone pavement was covered at a cost of 
$1.12 a square yard; Huron, from Adams 
to Jefferson, covered six years ago with 
California asphalt; Erie street in several 
sections, two to four years old, covered 
with asphaltic concrete, about 3.5 inches 
thick, using Trinidad asphalt. 

A new asphalt pavement on Main 
street, on the east side, laid in 1912, 
where traffic is heavy and concentrated 
by the street railway tracks, promises 
specially good wear, attributed by Mr. 
Tonson to the use of 11 per cent of bitu- 
men in the top mixture. 

The city is operating a new municipal 
asphalt plant, one of whose products in 
1912 was West Woodruff street, which 
cost 98 cents a square yard for a thick- 
ness of 1.5 to 2 inches. 

East Woodruff street has a bitulithic 
pavement laid in 1906 with broken stone 
foundation, which is in excellent condi- 
tion. 

But little stone is now used, a section 
of Lafayette street, laid with granite in 
1912, being the latest. 

Some asphalt block pavements were 
laid ten years ago or so. One in Park- 
wood avenue, laid in 1903, is in bad con- 
dition, especially when compared with 
another section of Parkwood avenue, laid 
in 1900 with creosoted yellow pine, 12 
pounds of oil to the cubic foot, which has 
had no repairs during its life and is now 
in good condition. 
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JACKSON AVENUE, Toledo, O., creosoted yellow pine wood lug block pavement un- 


der construction. 


Toledo has about 10 miles, 200,000 
square yards, of creosoted wood block 
pavement, Parkwood being the oldest. The 
next wooden block street laid was Mon- 
roe, 2.25 miles long, laid in 1904, using 
16 pounds of oil per cubic foot of the 
yellow pine blocks. The wooden blocks 
are laid between the street car rails and 
there has been no repair required on this 
street during its nine years of life. In 
1905 five streets were laid with 3-inch 
blocks, using 16 pounds of oil per cubic 
foot and three streets with 4-inch blocks, 
using 10 pounds of oil per cubic foot. In 
1910 St. Clair street was laid with 3.5- 
inch blocks, using 16 pounds of oil, and 
Huron and Superior streets, old Medina 
stone pavements, were resurfaced with 
3-inch yellow pine blocks, using 16 
pounds of oil per cubic foot. 


One block of Jackson avenue, from St. 
Clair to Summit, where the grade is over 
3 per cent., was laid with yellow pine 
lug blocks. These lugs are cut two on 
one side and one on an end of each 
block and serve to separate the blocks 
instead of using a lath to separate them 
in the process of laying. The lug block 
pavement can be used on a street with 
heavy grade, even heavier than that of 
Jackson avenue without danger of horses 
slipping. A team was observed hauling 
50 cubic feet of sand up the Jackson 


Grade over 3 per cent. 


street grade without hesitation or fear 
of slipping. The joints of this pavement 
were filled with sand, but a compressible 
pitch filler can be used. The blocks used 
on this street were treated with 16 
pounds of oil of 1.08 to 1.10 gravity and 
have bled to some extent. A light dress- 
ing of slag sand is applied at intervals 
to all wooden block pavements. The 
dressing lasts about a year and seems to 
be beneficial to the durability of the 
street as well as to help take care of the 
bleeding of the blocks. The lugs are com- 
pressed when blocks swell and thus take 
care of the expansion from absorption of 
moisture. All wood blocks in Toledo are 
laid on a mortar bed without sand 
cushion. 

An old stone pavement on Huron street 
was covered with about an inch of ce- 
ment mortar and wooden blocks were 
laid on this bed before it had set. 

The only concrete pavement observed 
was under the sheds of the new whole 
sale-market house where it is protected 
from the weather. This pavement was 
laid in the fall of 1911 and is in excel- 
lent condition with but few cracks. 

The activity of the city in paving mat- 
ters is shown by the fact that 53 con- 
tracts for street: paving are under con- 
struction. 
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Macadam Road Construction Statistics. 
By John McNeal, M. Am. Soc. C. E., City Engineer, Columbia, 8. C. 


been termed one whose operations 

are not subject to the effect of com- 
petition. Municipalities may in a measure 
be classed under this head, but while 
actual competition is wanting in the 
business operations of a city, Many op- 
portunities are presented for compara- 
tive cost accounting, which should have 
a tendency to create competition and ma- 
terially reduce the cost of municipal 
work. 

Physical statistics and cost accounts 
properly utilized reveal leaks in the 
management of municipal departments, 
which the wide awake official will en- 
deavor to correct. 

The following tabulated statements 
show the cost of macadam work done 
under the supervision of the writer in 
Easton, Pa!, during the years 1906 to 
1909 inclusive. These statements show 
the cost of the work in detail as well as 
the calculated depth of the finished road. 


A MONOPOLISTIC corporation has 


In calculating the depths, it was assumed 
that a cubic yard of loose stone weighed 
2,400 pounds and that 1 6/10 cubic yards 
of loose stone compacted to one cubic 
yard. In some cases the depth of finished 
road slightly exceeded this calculated 
depth due to the variation in weight of 
the material. 

The increases in rates of labor, ete., 
during the year 1907 and the years fol- 
lowing, show a proportional increase in 
the cost of the work. 

Considerable variation is shown in the 
cost per square yard for sprinkling and 
spreading crushed stone. The former is 
due largely to weather conditions and 
the latter to the delivery of the stone on 
the street, delays in delivery increasing 
the cost. 

The change in price of crushed stone 
from year to year as shown on the at- 
tached statement, also altered the cost 
per square yard of the crushed stone 
item. 








COST PER SQUARE YARD OF MACADAM WORK IN THE CITY OF EASTON, PA., FOR THE YEAR 1906. 
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COST PER SQUARE YARD OF 
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MACADAM WORK IN THE CITY OF EASTON, PA., FOR THE YEAR 1907. 


Cost in Cents per square yard. 
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COST PER SQUARE YARD OF MACADAM WORK IN THE CITY OF EASTON, PA., FOR THE YEAR 1909. 
Cost in Cents per square yard. 
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Old Phila. Road........1400 15 2334 21/4 2.5 10.9 1.1 oo RE OH es o> Se 
For the Year 1909— 
a ee ere 760 44 3716 11/2 1.2 3.6 0.8 73 OF 84 0.4 15.7 
WEE oa eaiamnwe serena 480 30 1600 21/4 1.1 11.8 0.9 «os £9 S32 0.4 17.0 
S.. Sek. TE. We ski a cce 1383 16 2458 21/2 .. 140 1.2 os BS 2 2. oe Oe 
I iiss cannes Beate vt tne gina racine eck eg alee he fala ao gl aaa Aa be a ae eS 16.9 
PRICES PAID FOR MATERIAL AND LABOR ON MACADAM ROAD WORK, EASTON,PA., 1906-1909. 
Crushed Crushed Road 
Limestone Trap rock Foreman Labor Roller Team Carts H 
Year. per 2000 lbs. per 2000 lbs. per per Engineer per per | 
del. on sts. del on sts. hour. hour. per hr. hour. hour. | 
bn OE ee $0.85 $1.50 20c 15c 25¢ 40c 25c 
Se seacuseereos 0.90 1.58 30c 20c 30c 50c 30¢ 
ee ree 1.05 1.65 30c 20c 30c 50c 30c 
. acesenauceas 1.02 1.58 30c 20c 30c 50c 30c 
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Creosoted Wood Block Pavements 
in Boston 


By James H. Sullivan, Engineer Public 
Works Department, Boston, Mass. 


The chief points for consideration in 
the paving question are to secure a pave- 
ment that is not affected by changes of 
the weather or variations in temperature; 
that is durable, reasonable in price from 
the standpoint of total cost; that is sani- 
tary and easily cleaned; that gives least 
resistance to traction; that affords great- 
est security to traffic, in the elimination 
as far as possible of accidents caused by 
uneven, defective or slippery pavements. 
Opinion differs somewhat as to the rela- 
tive importance of these considerations. 

Several American cities have conducted 
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with long-leaf yellow pine, which gives 
the best and most durable pavement. A 
few streets were laid with treated black 
gum, but from a want of knowledge as 
to the method of treatment or seasoning 
the block this black gum is not wearing 
well, consequently we are confining our 
specifications to hard long-leaf yellow 
pine. 

I consider a treated long-leaf yellow 
pine block suitable for any traffic. Blocks 
that have been under wear for thirteen 
years are apparently as serviceable as 
ever. Some of these blocks were taken 
up a few years ago as a matter of curios- 
ity to determine how the traffic did af- 
fect them, and while we might say the 
block was possibly one-fourth inch less 
than the original four inches in depth, 
it is difficult to say whether that one- 








CREOSOTED wood block pavement in Boston, Beacon Street, near Bay State Road, 


some expensive experiments in paving 
problems and some of the most eminent 
authorities, both at home and abroad, 
have, after careful investigation and ex- 
tended comparisons, expressed their firm 
conviction that, from all considerations, 
there is no pavement now laid that equals 
the creosoted wood block pavements. 
There are many reports of tests and in- 
vestigations by competent engineers and 
experts showing the durability of creo- 
soted wood blocks pavements to exceed 
that of any other paving material. 
Boston was the pioneer in wood block 
paving in the eastern states, the first 
treated wood block pavement being laid 
in 1900 in Tremont street. Since then 
more or less of it has been laid each year. 
The greater part of the pavement is laid 


quarter inch was due to wear or to com- 
pression due to impact; this in a street 
where the vehicular traffic averages about 
9,000 per day of ten hours. We are con- 
tracting this season for about 40,000 more 
square yards of long-leaf yellow pine wood 
block paving. The maintenance of our 
wood block paving has not cost the con- 
tractors or the city anything during the 
past twelve years, nor do we look for any 
outlay in the immediate future, judging 
from present conditions. 

Following is list of streets paved with 
creosoted wood block, January 13, 1913, 
totaling 71,611 square yards, in the city 
of Boston proper, 19,698 square yards in 
Roxbury, 1,981 square yards in South 
Boston, 21,231 square yards in Dorches- 
ter, or 114,521 square yards in all: 
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ROADS AND PAVEMENTS 


WOOD BLOCK PAVEMENT IN BOSTON. 





Street Limits Length 
in feet 
City Proper. 
Atlantic avenue—811 feet south of Kneeland street to 1,263 feet 


SOE GE TOI BETSUE COCUIIOD 5. 0.6 c o-0'6 bidinceed secsccaiievwnne 452 
Avery street—at Washington street (crosswalk)...........:; ae ee aiaere 12 
Avon street—at Washington street (crosswalk)...........eeeee00. 9 
Batterymarch street—at Milk street north and south sides (cross- 

EY solo) s-55- 5 ae alaarei a wide alee linea ck oO Re ate hase pio ee 14 
Beacon street—Massachusetts avenue to Raleigh street........... 1,527 
3oylston street—Boylston Place across Charles street............. 433 
Chandler street—Berkeley street to Castle square................. 504 
CRAFEGE GEPORE——GE EOOVIEGE BET ORE eo oc boc bccs acer ec scesesccccsines 30 
Church street—at Boylston street (crosswalk)............e.eee00- 13 
Church street—Fayette street to Melrose street...............5.- 175 
Cortes street—at lerdinand street (crosswalk)..............ee06. 8 
Eliot street—east side Pleasant street to Columbia avenue........ 163 
Fayette street—Pleasant street to Ferdinand street............... 856 
Ferdinand street—B. & A. railroad bridge to Isabella street....... 376 
Hammond street—Shawmut avenue to Tremont street............ 1,115 
Harvard bridge—Boston side of draw to 270 feet west of south- 

Ce er ee eer ee ee ere Tee 708 
Harvard bridge—270 feet west of southerly abutment to southerly 

SE. “CI, WN oo ois on oe Kawerwssinwied Beaten tnkene Weds 270 
Harvard street—Washington street to Harrison avenue........... 408 
Hayward Place—Washington street to 9 feet easterly (crosswalk). 9 
Isabella street—at Ferdinand street (crosswalk)...............+.. 8 
Milby satreet—at MiTK strest (CFOSHWRIER) 0 ccs cccicveccnceseccce 6 
Malcolm street—Pinckney to Mt. Vernon street.................. 312 
Massachusetts avenue—Albany street to Harrison avenue (north- 

ee SE ops Serene ane een WEEN SOR ON See ea eee eee wee ee 
Massachusetts avenue—Harrison avenue to Washington street 

Ce WIND, oop cree he bee esseeess nds seen eabuwneces « 
Massachusetts avenue—Washington street to Shawmut avenue 

A i 5g Rr re ee tr ee ee ee 
Massachusetts avenue—Shawmut avenue to Tremont street (north- 

CE PR ook ic Se eed s Pewee se dalh oa aan a4 ak ben hee aw ee are 
Melrose street—Pleasant street to Ferdinand street............... 743 
Milk street—Pleasant street across Oliver street................. 300 
Mik etreet—Oliver street to Broad Street... csc cccceccccccvesess 279 
Newbury street—/s airfield street to 205 feet east of Hereford..... 750 
Northampton, street—Tremont street to Shawmut avenue......... 894 
Oliver street—Milk street to 152 feet southerly.................6. 152 
Park square—Boylston street across Eliot street................. 482 
Pearl street—Milk street to 153 feet southerly.................54. 153 
Pleasant street—Eliot street to Park square............eeeeeeees 93 


Providence street—74 feet east of Church street to Park square... 151 
Public alley No. 442—between Newbury street and Boylston street 


from Gloucester street to 110 feet east of Gloucester street.... 110 
State street—Washington, street to Devonshire street............. 115 
Summer street—Washington street to Hawley street............. 234 
Tremont street—23 feet norh of Beacon street to 21 feet south of 

ee rr re ee ee ee ee ee 65 
Tremont street—18 feet north of Park street to southerly street 

line of Temple Place (on the westerly side) ......ccccccccccece is 
Washington street—Milk street to Beach street............-e-e000. 2,27 


279 
Washington street—Cornhill street to 78 feet south of Court ave.. 509 
Washington street—south side of Milk street to 78 feet south of 




















COME VOD onic hoc te 80600925 COMKETEED MER OTM SIEMES 6.0.04 % 4 538 
Water street—Devonshire street to Congress street............... 213 
West street—Washington street to Tremont street............... 463 
Whitmore street—at Harvard street (crosswalk).............+-+- 6 

South Boston. 
Boston street—Ralston street to N. Y., N..H. & H. R. Ry. bridge... 193 
E. Fourth street—P street to 97 feet west of Farragut road....... 426 
Roxbury. 
Dudley street—Guild row across Harrison avenue................ 841 
Falmouth street—Norway street to Massachusetts avenue........ 63 
Guild row—42 feet north of Dudley street to Dudley street........ 42 
Harrison avenue—at Dudley street (crosswalk)............-e.cee0.% 16 
Massachusetts avenue—bridge over B. & A. railroad.............. 75 
Newbury street—205 feet east of Hereford street to Hereford st.. 20E 
Newbury street—easterly side of Hereford street to Mass. ave.... 705 
Norway street—Falmouth street to St. Paul street............... 307 
St. Paul street—Falmouth strect to Norway street............... 299 
Warren street—at Washington street (crosswalk)..............-. 10 
Warren street—at Dudley street (crosswalk) ......cccccccccvcccee 23 
Washington street—Williams st. to 27 feet north of Marvin st.... 1,026 
Washington street—Zeigler street to Dudley street............... 186 
Washington street—130 feet south of Dudley street to Dudley st.. 150 
Westminster street—at Hammond street (crosswalk)............. 23 
Dorchester. 

Bowdoin street—east sde of Quincy street to 78 feet west of Mt. 

SN IN sg casings pe ts Wstih aR aCoeta ce Kk n palib cs Cas Ss 386 
Washington street—Moultrie street to Center street............... 182 
Washington street—Blue Hill avenue across Bowdoin street...... 4,115 
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Our experience with creosoted wood 
block paving has been most pleasing to 
all concerned. The fact that the pave- 
ment on Tremont street, which has been 
in service for twelve years, has cost ab- 
solutely nothing for repairs, influences 
our opinion that creosoted wood block 
pavements are economical in every sense 
of the word for both heavy and light 
traffic streets. 

Our experience, however, is akin to 
other large municipalities. In the bor- 
ough of Brooklyn, New York City, the 
first creosoted wood block pavement was 
laid in 1902, without any guarantee, and 
has cost absolutely nothing for repairs. 
Pavements that were laid later and have 
been out of guarantee from three to four 
years, have been kept in repair by the 
borough and an accurate record kept of 
their cost. Some of the streets have cost 
absolutely nothing, and the average cost 
for the entire area out of guarantee has 
been 11-20 cents per yard per year. 
Many of these pavements, however, have 
been opened for sub-surface work, and 
the engineer in charge of pavements 
states that, in his opinion, practically all 
of the repairs are due to settlements over 
trenches, and damage caused by fires, 
and not to actual wear and tear of traf- 
fic. The borough of Manhattan, New 
York City, has three streets which have 
been out of guarantee three years, one 
of heavy. traffic, one of medium traffic 
and one of light traffic. The heavy traffic 
street has cost 7 cents per yard per year, 
while the average of all has been 8 cents 
per yard per year; but it should be ex- 
plained here, as in the case of the Brook- 
lyn streets, that the repairs have been 
due to wear and tear only on the heavy 
traffic street, which is a wholesale street 
in the business section. Repairs on the 
other streets are due to settlements over 
trenches, damage caused by fire, and 
practically nothing to wear and tear of 
traffic. 





Narrow Concrete Pavement for 
Country Roads 


Under the new state aid law in Minne- 
sota, Winona county has built a number 
of miles of narrow concrete road with 
macadam wings, the success of which 
will be watched with much interest. 

The road consists of a strip of con- 
crete in the middle, 8 feet wide and 6 
inches thick, with a crown of 1 inch. On 
each side is a strip of macadam, rolled, 
of 2%-inch stone, which is 6 inches deep 
at the concrete, 4 inches deep at 4 feet 
out and tapers to nothing at 6 feet out. 
The total width is therefore 20 feet of 
which about 16 feet is valuable for 
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travel, the outer 2 feet on each side be 
ing only a crushed rock shoulder. 

The weak spot in the road is the junc- 
tion between the concrete and macadam. 
If the macadam is too high it causes the 
water to get under the concrete and 
cracks it and if the macadam is too low 
the wheels drop off the concrete and 
cause the macadam to ravel and form 
holes. 

An observer of the Cuyahoga county, 
Ohio, roads would suggest putting the 
macadam all on one side so that there 
would be less turning off of the concrete 
and so that the horse traffic could keep 
to the macadam road when it desired, 
which seems to be most of the time. 
However the concrete road is not slip- 
pery, even on 7 per cent. grade, except 
on a few days of sleety weather. 

The concrete costs about 90 cents a 
linear foot of the road, the macadam, 25 
cents, and the grading including cul- 
verts about $1,500 a mile. Sixteen miles 
of road have cost $116,000. Hauling of 
wagon trains by tractor proved to be 
economical. Cement was hauled an aver- 
age of 6 miles at about 20 a barrel. 
Gravel and sand cost about 20 cents a 
yard per mile for hauling, but under the 
most favorable conditions the cost was 
less than 6 cents a yard per mile. 





Better Surfaces for Main Highways 


The demand for better types of con- 
struction for the main highways thru the 
states is becoming stronger each year. 
New York state investigations show the 
necessity of durable surfaces such as 
brick or concrete. The state engineer of 
Illinois recommends brick or concrete for 
the state aid main roads. A concrete road 
is almost to the construction stage be- 
tween Chattanooga and Knoxville, Tenn. 
It is demanded that as much as possible 
of the Lincoln highway be built of con- 
crete. These facts show that the wide- 
spread demand from all sorts of country 
for the best road construction. 

Some of the reasons for this are shown 
in the following comparisons of amounts 
of traffic: Thus France has one automo- 
bile to each 520 people and to nearly 5 
miles of road. The United States has one 
for every 87 peo y'e and for a little more 
than 2 miles of road, while New York has 
an automobile for every 85 people and for 
every % mile of road. The tendency of 
automobilists and automobile’ trucks 
toward increase of traffic on country roads 
is becoming more pronounced each year 
and the demand for adequate road sur- 
faces must be met in other states than 
New York and Ohio and the few others 
which are attempting to meet that de- 
mand. 
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Cleaning Capital Streets 


By J. W. Paxton, Supt. of Street Cleaning, 
Washington, D. C. 


Previous to July 1, 1911, street cleaning 
in Washington, D. C., was done by con- 
tract under the direction of this division, 
but paid for from the appropriation for 
the maintenance of each building in pro- 
portion to the quantity removed. : 

Thruout the past year the following 
work was done under the immediate direc- 
tion of this division: 

Machine Cleaning—The cleaning of all 
paved streets outside the white-wing area 
every two days. On July 1, when this 
work was taken over from the contractor, 
the area cleaned amounted to about 
2,500,000 square yards. During the year 
transfers were made in favor of white- 
wing work, reducing this area to about 
2,167,000 square yards. 


Alley Cleaning—The cleaning of all 
paved alleys in the District of Columbia 
about once every week. Additional alleys 
have been paved and added to those prev- 
iously cleaned, bringing the total area 
cleaned from 985,000 square yards on July 
1, 1911, to 1,033,000 square yards on July 
1, 1912. 


Suburban Cleaning—The cleaning of all 
macadam, gravel and unpaved streets not 
taken care of by the county, about once 
every ten days. During the past year ad- 
ditional territory was taken from the di- 
vision of county roads and the total area 
increased from 905,000 square yards to 
1,416,480 square yards. 


Hand Patrol—The daily cleaning of all 
streets in the central portion of the city, 
amounting to about 2,005,000 square yards 
up to April 1, on which date this area was 
increased by 398,000 square yards and on 
May 1 still further added to, the present 
area being 2,745,804 square yards. 

Flushing—The flushing of cobble stone, 
granite, asphalt block and poorly paved 
Streets in the white-wing section of the 
city, amounting to about 300,000 square 
yards, washed about twice weekly. 
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Squeegeeing—The squeegeeing of nearly 
all of the smoothly paved streets in the 
white-wing area two or three times each 
week. Up to April 1 the area squeegeed 
amounted to about 1,368,000 square yards. 
Additional territory was added on this 
date, bringing the total up to about 
1,766,000 square yards. 


Dust Prevention—The sprinkling dur- 
ing the summer and fall of 1911 of about 
60 to 70 miles of macadam gravel, and 
unpaved suburban streets. No sprinkling 
was done during the spring of 1912. The 
oiling during the spring of 1912 of prac- 
tically all the suburban territory, the 
entire area being covered about six 
times. 

Unit costs have steadily decreased thru- 
out the year and the averages are consid- 
erably lower than the cost of the con- 
tract work prior to June 30, 1911. In 
addition to the greater economy, it is be- 
lieved that the work has been of a higher 
quality and the streets and alleys have 
been kept cleaner. The success of muni- 
cipal street cleaning is attributed largely 
to the fact that it is much more flexible 
than the contract system. 

Under the old method of machine and 
alley cleaning every street and every por- 
tion of each street received the same 
amount of sweeping and the same price 
paid for each thousand square yards 
swept, whereas under the present system 
more effort can be put on the streets and 
on the portions of each street which have 
the most traffic and therefore tend to be 
more dirty. Under the contract system, 
the schedules were arranged for each 
day’s work and that amount performed 
each day whether it required a full day’s 
work or not. Under the present system 
continuous schedules have been arranged 
so that each foreman and his gang clean 
as much area as is possible in the eight 
hours constituting a day’s work and com- 
mence again the next morning where 
they left off the night before. 

Experiments during the previous year 
in street washing by squeegee and flush- 
ing machines proved so successful that 
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this method has been permanently adopt- 
ed and the work will be extended as 
funds are available. The squeegee ma- 
chines are operated in batteries of one 
sprinkler and three squeegees, the sprink- 
ler operated some distance ahead to al- 
low the dirt which has become baked and 
stuck to the pavement to be softened by 
the absorption of water and easily dis- 
lodged by the squeegees. With one bat- 
tery, which works in the hilly section 
of the city, it has been found necessary 
to use three horses on each squeegee ma- 
chine. Four additional squeegee ma- 
chines have been purchased during the 
year, making’ a total of eight. Two 
flushing machines have been purchasing 
during the year, making a total of four. 
It has been the endeavor to cover nearly 
all the hand-patrol area two or three 
times a week with these washing ma- 
chines, and in order to do this it has been 
necessary to work some of the machines 
on a double shift. By this system of 
street washing it is found that the 
streets are almost entirely free from dust. 
Any dirt which may accumulate does not 
have time to be pulverized and the parti- 
cles are too heavy to be disturbed or 
blown about by an ordinary wind. Under 
the old method of cleaning these heavier 
and coarser particles were removed, but 
most of the dust remained to become a 
source of annoyance when disturbed by 
the wind or rapidly passing vehicles, al- 
tho the streets appeared to be clean. 
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Hand patrol.... 536,897,423 $94,134.48 
Mach. sweep’g.. 367,242,484 83,547.67 
Alley cleaning... 38,396,138 15,358.44 
Suburban sts.... 40,194,274 17,006.26 
Squeegee ....... 50,012,859 5,814.57 
#lushing ....... 5,589,367 1,765.12 


During the past year a cost-keeping 
system has been developed with the idea 
of attaining, thru the study of compara- 
tive costs, greater efficiency and economy. 
This necessitated among other things the 
establishment of a modern method of 
store-keeping and the systematizing of 
methods of street cleaning. 

Under the present system of store- 
keeping, nothing is issued from the store- 
room without a signed order from the 
foreman or assistant foreman and only 
enough supplies for the job then under 
way are issued at one time. The record 
of supplies on hand is kept on index 
cards, one card for each item, and shows 
the price, contractor, when ordered, 
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amount on hand, and when and where 
issued, the index totaling about 1,600 
cards. Another important feature of this 
card system is the establishment of max- 
imum and minimum limits for each kind 
of stores, thus preventing any overstock- 
ing or shortages as stock is automatical- 
ly purchased when the minimum limit is 
reached. Other advantages are the lo- 
cation of stock, all stock correctly priced, 
no stock lost, a check on supplies ordered, 
exact records of stock used and where 
used, and a perpetual inventory of stock 
always an hand and up to date. 

No change has been made in the meth- 
ods of keeping time for per diem em- 
ployes, but the time book is now checked 
with the cost-keeping account, which 
eliminates possible errors. 

Before being issued, the schedules of 
streets to be cleaned are platted on cellu- 
loid sheets mounted over maps and very 
carefully studied to prevent any dead 
travel. The areas of all streets cleaned 
have been accurately determined from 
the records of the surface division. 
Schedules are changed only upon order 
of the superintendent or assistant super- 
intendent, and foreman allowed to clean 
only the streets on their respective 
schedules. Reports of the cleaned streets 
are sent into the office daily, and the 
areas cumputed. 

The following records may prove of in- 
terest to readers of MUNICIPAL ENGINEER- 
ING: 


e 

n 

a, 
— 1 oi O _ 
Goa SF a S65 
Hass aE <4 a ass 
aye. 2" 3 = SHS 
sak 2D (8S 
$0.1753 646,377,000 $98,132.85 $0.152 
.2275 337,990,000 54,623.72 .162 
-40 54,664,000 17,752.45 .324 
ere 27,825,000 14,559.76 Kane 
1162 98,328,000 9,407.58 096 
3157 8,747,000 2,385.84 272 


Motor Trucks for Removal of 
Garbage 


A western inventor, W. G. Sharp, of 
San Diego, presents the latest solution of 
the garbage disposal problem. It in- 
volves the use of a motor truck which 
carries a cylindrical container, and a de- 
vice operated by the engine for compres- 
sing the garbage, extracting the liquid 
which forms the greater part of the 
weight and running the same off into 
the nearest sewer by: means of a hose. 
This obviates the haulage of a large per 
cent. of the garbage weight and moreover 
delivers it to the incinerator in a dry con- 
dition that saves fuel. 
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The plan is to build the body of the 


car of steel in a cylindrical form. Inside 
of this cylinder, running the full length, 
is a screw (two or three screws could be 
used of desired). On this screw is a 
compressor plate. This screw is re- 
volved with power applied to the forward 
end, which extends beyond the cylinder 
far enough to provide for the gearing. 
Revolving the screw moves the plate, 
which compresses the contents when 
driven toward the rear of the wagon, and 
it is moved back to position by reversing 
the power. When not compressing, the 
plate is kept at the front of the cylinder. 
Garbage is loaded to the truck thru one 
opening, well up toward the front. The 
door to the opening is opened by foot 
levers which give the operator free use 
of both hands in handling the buckets. 
It is closed by a spring, so that contents 
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This will depend upon how dry the ope- 
rator wants to compress the garbage, 
and the capacity of the chamber which 
receives the liquir. Garbage will aver- 
age over 70 per cent. moisture. With a 
minimum amount of compressing the ca- 
pacity of a car can be doubled. Auto 
trucks, tho, will give all the power nec- 
essary for compressing, and it may be 
desirable to compress to the limit. If 
so, these wagons may perhaps carry 
three times the load. This is figuring 
bodies the same size of those now in use, 
but motor power wagons will probably 
be built with bodies two or three times 
the size of those in use now, so that the 
garbage carrying capacity of a motor 
power truck with this patent will prob- 
ably be five or six times that of those 
now in use, and the work will be done in 
a sanitary manner. A crew of four or 
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MOTOR GARBAGE TRUCK which has a compressor to squeeze out liquids and dumps 
them into the nearest sewer. 


are never exposed to the air more than 
a few seconds when actually dumping 
the buckets. When the car is reasonably 
full the garbage is compressed. This 
forces off the liquid, which runs to a sep- 
arate compartment at the base of the 
cylinder; to this compartment is attached 
a long hose, the outer end of which is 
hung over the rear of the car, and it is 
closed by a stopcock. When the com- 
partment is full the liquid is run off thru 
the hose, which is inserted to the base 
of any sewer or manhole where the 
wagon happens to be. The garbage will 
not have to be compressed more than 
two or three times on a trip, probably, 
and the liquid run off two or three times. 


five men could go with each truck, if de- 
sired, and it can be kept on the move. 
Compressing in this way will reduce the 
odor, as a large percentage of this is in 
the liquid extracted and, the wagon being 
water-tight, very little odor will escape 
from the load. 

The unloading feature is simple. The 
rear end of the cylinder is a hinged door 
forced tight against a rubber gasket with 
thrust bolts which may be easily manip- 
ulated. At the unloading station this 
rear door is opened, power is applied to 
the screw, and the compressing plate 
scrapes the whole wagon clean. A large 
hose will then be played into the cylin- 
der and in that way it is kept clean. 
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Municipal Electric Light for Cleveland, Ohio. 


For some time the city of Cleveland, 
Ohio, has been operating two small elec- 
tric light plants to which it fell heir 
when the towns in which they had been 
established were annexed to the city. 

One of these, called the Brooklyn 
plant; has a rated capacity of 1,500 k.w., 
and the other, the Collinwood lighting 
plant, of 430 k.w. 

The question of the construction and 
operation of a municipal plant for light- 
ing the whole city has been under con- 
sideration for some time and a large 
plant of 15,000 k.w. capacity is now un- 
der construction. 

These two smaller plants have been 
operated to some extent to demonstrate 
the possibilities of the larger plant. The 
following results of the operation of the 
plants taken from the 1912 audit of the 
books of the department, recently con- 
cluded, will therefore be of interest as a 
means of comparison. The figures for 
expense in both plants include allow: 
ances for interest paid to sinking fund 
trustees and for depreciation, but the 
amount of these allowances is not stated. 


SUMMARY OF 1912 ACCOUNTS OF TWO MU: 
NICIPAL LIGHTING PLANTS OF CLEVE- 
LAND, OHIO. 


Property Statement. 


Collin- 

Brooklyn. wood. 

Rated capacity, kw..... 1,500 430 

Bonded indebtedness... .$30,000 $40,000 

Both Plants. 

Total bonds 1900-1902 ........ $70,000.00 
Added from earnings to plant 
value 1900 to 1912 ....... 


518,930.08 


Book value of plants Decem- 
i 3 err $588,930.08 


Depreciation to Dec. 31, 1912.. 133,552.49 


Present value of municipal 
Mt WAOMED nw nc ccecccces $455.377.59 


Revenue Statement. 
Brooklyn. Collinwood. 





RROVOMUG 620s cscs $140,313.62 $36,590.48 
J eae ee 93,147.82 34,425.85 
ota ssoe $47,165.80 $2,164.63 
Additions to plant 

value, 1912 .. $69,466.01 $8,143.65 
Both Plants. 

Total added to plant value, 
, A reper se $77,609.66 

Cash balance on hand, Dec. 
WELCOME kasdo oe sabeeeaaeas 20,834.08 


Statement of Product and Unit Prices. 
Generated in 1912 kw... . .5,550,384 


Sold in 1012 EwW........- 4,488,917 
Average sale price ........ 3.49¢ 4.30c 
Average cost price ........ 2.92¢ 3.61¢ 
AVOTERS DIO ..cccccccsss 0.56¢ 0.68¢ 


The equipment of the plants is as fol- 
lows: 


Brooklyn: 
Two 250-h.p. water-tube boilers. 
Two 350-h.p. water-tube boilers. 
One 1,333-k.v.a. turbine. 
One 500-k.w. turbine. 


Collinwood: 

Three 125-h.p. fire-tube boilers. 

One 175-h.p. fire-tube boilers. 

One 350-h.p. Corliss engine. 

One 150-h.p. Corliss engine. 

In anticipation of the completion of 
the new plant in the fall a bulletin has 
been issued giving announcement of a 
new rate schedule and showing a chart 
outline of the new rates for both large 
and small consumers. These rates are 
as follows: 


Schedule No. 1. 
ness purposes: 
No payment shall be less than 60 cents 

per month. 

The first 10 units at 8 cents per unit. 
The next 690 units at 5 cents per unit. 
All over 700 units at 3 cents per unit. 


For resident and busi- 
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Schedule No. 2. 
theaters using over $25.00. per month: 


For picture shows and 


No payment shall be less than $25.00 
per month. 

The first 500 units or less at $25.00. 

All over 500 units at 344 cents per unit. 
Schedule No. 3. For power; a monthly 

service rate as follows: 


For Three-Phase Current. 


Horse Power Rating. 
For first 50 h.p. or less 75¢c per h.p. 
For next 50 h.p. or less 60c per h.p. 
For next 100 h.p. or less 50c per h.p. 
For over 200 h.p. 40c per h.p. 


Equivalent Kilowatt Rating. 
For first 374% k.w. $1.00 per k.w. 
For next 37% k.w. or less 80c per k.w. 
For next 75 k.w. or less 60 2/3c per k.w. 
For over 150 k.w. 53%4c per k.w. 
No demand charge to be less than $1.50 
per month. 


For Single-Phase Current. 


For all h.p. at 50c per h.p. 

For all k.w. at 66 2/8c per k.w. 

No demand charge to be less than 50c 
per month. 


Monthly Rate for Current Consumed. 


(In addition to the monthly service 
charge.) 

For the first 500 units or less at 3\4c 
per unit. 

For the next 500 units or less at 3c 
per unit. 

For the next 1,000 units or less at 2%c 
per unit. 

For the next 1,000 units or less at 2c 
per unit. 

For the next 1,000 units or less at 1%4c 
per unit. 

For all over 4,000 units at 1c per unit. 


For Smali Horse Power Users. 
(With no service or demand charge.) 
For 2 h.p. or less, 3 phase, a minimum 

charge of $1.50 per month. 

For each additional h.p. 3 phase, a min- 
imum charge of 75c per month. 

For each 1 h.p. or less, single phase, a 
minimum charge of 50c per month. 

For each additional h.p., single phase, 
a minimum charge of 50c per month. 

For all current consumed in excess of 
this monthly charge, at the rate of 5c 
per unit. 

Under these rates no one will pay 
more than 3c per k.w.-hour for electrical 
energy nor will any one receive service 
for less than 1c per k.w.-hour. 

Rates lower than 3c per k.w.-hour will 
be based upon the capacity of the service 
connection and upon the amount con- 
sumed during any one month. No so- 
called “flat” rates for less than 3c per 
k.w.-hour will be granted. The rate 
which any consumer will pay for cur- 
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rent will, if the consumption is large 
enough, vary from month to month from 
3c down to 1c, decreasing with both the 
size of the connection and the amount 
used. 


How the rates are figured on a sliding 
scale of consumption. 


Thus, if the customer has a 200 k.w. 
service connection and he uses 20,000 
k.w. hours in any one month, his rate 
will be based upon an average use of his 
full connected capacity for 100 hours 
and his rate will therefore be for that 
month 1.6 cents. If, however, he uses 
50,000 k.w. hours in one month his rate 
will be based upon an average use of his 
full connected capacity for 250 hours and 
his rate will accordingly be 1c. This is 
found on the chart by taking the inter- 
section of the horizontal line from the 
200 k.w. service connection with the 
vertical line representing the average 
hours used and from this intersection 
following the diagonal line upward to 
the right hand side of the chart. Where 
this diagonal crosses the edge of the 
chart will be found the figures which rep- 
resent the rate to be paid. 

If the number representing the aver- 
age hours used is found at the bottom of 
the chart, then the diagonal must be fol- 
lowed downward instead of upward to 
find the rate. 

The chart represents the rate schedule 
for a five-year contract. For a one-year 
contract 10 per cent. must be added to 
the rates for a five-year contract. Pro- 
vided, however, that no rate will be over 
3c per k.w.-hour. 

A minimum guarantee will be required 
in all contracts of 75c per month for 
each k.w. capacity of the service connec- 
tion, but this is not to be added to the 
bill, it is only a guarantee that the 
monthly consumption shall equal this 
amount, and no bill for light or power 
will be less than 75c per month. 

Any one having a five-year contract 
can discontinue service at any time after 
one year by the payment of an amount to 
be determined by adding 10 per cent. to 
his first year’s bills, 714 per cent. to his © 
second year’s bills; 5 per cent. to his 
third year’s bills, and 2% per cent. to his 
fourth year’s bills. 

All contracts for less than one year are 
upon the same conditions as one-year 
contracts, except that in addition there- 
to the consumer pays the cost of the 
service connection, and any one having 
contracts for one year or longer may dis- 
continue the use of current at any time 
within one year under the conditions 
above except that in addition thereto he 
must reimburse the city for the cost of 
the service connection. 








264 MUNICIPAL ENGINEERING 


The principal reason for the solicita- 
tion of power consumers, is that the day 
load of the plant may be increased; 
thereby increasing the total output of the 
plant beyond that possible from the light- 
ing business alone, thus reducing the 
cost of production per unit. 

Consumers having an “off peak” load 
which can be thrown off during the hours 
of greatest load on the plant will be giv- 
en added inducements which will be an- 
nounced later. 

There is considerable capacity for a 
day load for power from the West Side 
plants and consumers whose plants can 
be reached by the present distribution 
system will be taken care of at once, up 
to the limit of the capacity of these 
plants. Others will be given service as 
fast as possible and those in the districts 
to be served will be connected in the or- 
der in which their applications are filed. 

All service for 50 k.w. and over will 
immediately be given the rates indicated 
by the chart. Smaller consumers will be 
given the benefit of these rates as soon 
as operation at the large new plant at 
East 53rd Street is started. 





Municipal Profits from Gas and 
Electricity 


The gas department of the Bradford 
Corporation during the financial year 
ended March 31 last made a net profit 
on the year’s working of $96,089, as com- 
pared with $46,806 in the preceding 
twelve months. The profit was higher 
than in any year since the purchase of 
the gas works in the districts incorpo- 
rated when the city boundaries were last 
extended. The income of the depart- 
ment last year amounted to $1,642,643, 
which was an increase of no less than 
$111,545. The chief items contributing 
to this result were $27,739 from increased 
sales of gas and $73,971 from the sales of 
residuals. Better markets were found 
for coke, tar, and other residuals. 

Owing to the increased price of coal, 
the cost of manufacture of gas exceeded 
by about $48,665 the cost for the preced- 
ing year, while a new item of expendi- 
ture—insurance act contributions—added 
$2,190 to the expenditures. 

After transferring over $34,065 from 
revenue account toward the cost of the 
new vertical retorts at the Thornton 
Road works, there remained at the end 
of the year a credit balance of $141,464 
unappropriated profits, of which $24,332 
is to be used for reduction of taxes dur- 
ing the current year. 

The net profit on the Bradford city 
electricity works for the year ended 
March 31 last was $41,253, an increase 
of $2,068 on the previous year. The in- 


come from the sale of electricity showed 
an increase of $43,648, and other sources 
of income made the total increase of 
$47,701. The cost of coal for generating 
purposes had increased by $24,111 and 
the total cost of generation was $170,911, 
which included $87,446 for coal, $37,389 
for repairs and maintenance of plant, 
and $23,948 for distribution, representing 
repairs of mains, meters, fuses, etc. The 
gross profits were $324,805, as compared 
with $315,388 last year. Interest on 
loans and income tax consumed $105,185 
and $178,367 was set aside to the sink- 
ing fund for paying all the debt, leaving, 
as already stated, a net profit of $41,253. 
The total number of units sold during 
the year was 24% millions, as compared 
with 22 millions the previous year. Of 
the total 10%4 millions were supplied to 
the tramways, at a charge of 2 cents per 
unit. The report also stated that, as 
compared with the total expenditure on 
the undertaking of $4,267,920, the out- 
standing debt was now only $2,444,842. 





Gas Plant at Duluth, 
Minn. 


The city of Duluth, Minn., is fortunate 
in that it is able to purchase its supply 
of gas from the Zenith Furnace Co., as a 
by-product of. the method of producing 
coke for use in making steel. Thus the 
city simply distributes the gas supplied 
under a contract fixing its price and 
quality. The cost of gas is about 41 
cents a thousand cubic feet, distribution 
costs about 11 cents and interest about 
12 cents making a total cost of about 64 
cents with a consumption of about 325 
million cubic feet a year. The aggregate 
cost has diminished with the increase in 
consumption from $1.53 in 1899 when the 
plant was purchased. 

When the city purchased the plant the 
rates to consumers were $1.90 for light 
and $1 for fuel. They were reduced each 
year until in October, 1905, they became 
75 cents for both light and fuel with a 
further reduction in 1906 to 50 cents for 
gas used in heating of premises and in 
gas engines. These have been the rates 
until the present date. 

The above figures do not include any 
allowance for depreciation, and the value 
of the plants is carried at its full cost. 
It is stated, however, that the surplus 
earnings of the plant have been expend- 
ed in extensions and that these surplus 
earnings have been definitely shown to 
be much larger than a very liberal esti- 
mate for depreciation, so that there is 
really no deficiency in this regard but 
rather an excess. The new manager of 
the plant, S. R. Hatch, recommends a 
complete classified inventory and valua- 
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tion of the water and gas plants under 
his charge and the opening of proper 
property accounts so that the deprecia- 
tion in assets and the accession of new 
assets may be shown clearly. 





Mansfield, Mass., Lighting Plant 
By George W. Wood, Manager. 


The town of Mansfield, Mass., while 
making no appropriation for the mainte- 
nance or depreciation charges of the 
plant, which are charged to receipts from 
commercial business, annually includes in 
the tax levy the interest and bond re- 
quirements, which last year were $6,880. 
The apportionment of the above amount 
is as follows: Three thousand eight hun- 
dred and eighty dollars for interest on 
outstanding bonds, $1,000 for sinking 
fund on the $50,000 of thirty-year bonds, 
and $2,000 to retire two $1,000 serial 
bonds of the $52,500 serial bond issue. 
The total number of street lights, figured 
on a 40-watt basis of current consumed, 
is 580. 

It will be seen by the above figures 
that all that can be properly charged to 
cost of street lighting is the amount the 
town expends for interest charges; viz., 
$3,880, the balance, $3,000, being the bond 
payment. The net profit of the plant 
from commercial business was $5,466.89. 

The Massachusetts law relating to mu- 
nicipal lighting plants forbids the sale 
of current at less than cost, also that its 
net earnings shall not exceed 8 per cent. 
In accordance with the above facts, the 
board has prepared a new schedule of 
rates to the consumers, reducing the base 
rate from 15 cents per kw. to 13 cents 
per kw. and allowing a 10 per cent. dis- 
count in addition, on monthly bills, if 
paid on or before the 15th of the follow- 
ing month. The new schedule is based 
on current consumed only, and bears no 
relation to old or existing rates. This 
reduction applies only to current used 
for lighting purposes, and does not ap- 
ply to power, for which a new schedule 
will also be adopted. 

It has been the custom in past years 
for the town to accept the profit and loss 
balance, together with interest charges, 
as the cost of street lighting. It has 
also been the custom from time to time 
to add additional street lights, until at 
present the original installation has 
nearly doubled. It is still the cost of 
Street lighting to the plant. From a 
financial showing the plant receives the 
Same; namely, nothing. It is our opin- 
lon that the plant should be placed on a 
proper basis to give a correct financial 
Statement of actual business transacted. 
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To do this, it is necessary that the town 
should pay a fixed price for each street 
light installed; and the receipts of the 
plant should pay all bills, including in- 
terest, sinking fund payments and bond 
retirements. 

If the town should pay for what would 
be the equivalent of 580 street lights, at 
the rate of $12.00 per light, the same 
being about one-half the rate charged for 
similar service elsewhere, the plant would 
be able to meet all charges, and at the 
same time make a liberal reduction in 
the rate to the consumer. 

The apparatus consists of a Fort Wayne 
type QRC, 160-kw., 2-phase, 44-pole, 160- 
r.p.m., 60-cycle alternator. This generator 
is direct connected to a 220-h.p. Diesel 
engine. The alternator shaft has a spe- 
cial extension beyond the outer bearing 
on which is mounted the armature of a 
Fort Wayne type MPL, 6-pole, 15-kw., 
120-volt direct current exciter; a special 
extension to the alternator base being 
provided for the support of the exciter 
field frame. 

During 1911 the street lights were ex- 
tended on Branch street in accordance 
with the vote of the town last March. 
There are now installed 390 40-watt, 32- 
c.p. lights and 31 250-watt, 200-c.p. lights. 
The commercial service was extended to 
East Mansfield. A sprinkler system has 
been installed thruout the office and base- 
ment of the main building. The income 
from light and power was $21,136.60, an 
increase of $1,973.82 over last year, or 
about 10 per cent. 

The following data may be of interest: 


1911 1912 
COMUIIOES si vokck wickces 376 460 
Meters installed ........ 427 488 
Transformers installed .. 63 69 
Horsepower of motors in- 
I ied 65 cers Ws atari 302 310 
Street incandescent lights, 
200-c.p., 250-watt ...... 31 31 
Street incandescent lights, 
step, 40-watt ........ 379 390 
Line poles owned........ 396 447 


Miles of street lines..... 69 75 
Gallons of fuel oil used. .60,865 66,217 
Average price per gal... .$.0265 $.0416 

The appraisal value of our plant is as 
follows: 


ae Sots wine canard $ 2,000.00 
I ti erinisnass oGccle uitetaeiel 9,328.46 
OE NE oo eiececna vac coe 42,705.48 
po ee ree 17,092.74 
MOITNE TRD oki ob otnceeedas 21,480.75 
"ER PMMNTU i656 ik 5a wen 4,973.40 
ee Se eee 4,809.20 
i. a a ra 1,546.48 


atalel atataiale atcha! gigi oletotiatnaml $104,936.51 








Concrete Construction in Dalton, Ga., 


Water Works. 


HE city of Dalton, Ga., recently 

completed a new water works and 

lighting system and the power, 
lighting and pumping plant is situated 
one and one-half miles from the center 
of the town on the edge of Mill creek. 
The data for this description and the 
photograph are supplied by John W. Ash, 
of Chattanooga, Tenn., the engineer for 
the work. 

The pumping plant includes a low-head 
8-inch motor-driven centrifugal pump, 
which lifts water from the creek to the 
coagulating basin and from this point 
the water passes by gravity thru the 
filters to the clear water well. From there 
it is pumped by a 7-inch high-head motor- 
driven centrifugal pump to the main 
reservoir on top of Mt. Rachel, which is 
nearly 300 feet above the creek level. 

The power house, coagulating basin, fil- 
ters, clear water well and reservoir are 
built of reinforced concrete, the bid for 
the power house if reinforced being less 
than the bid for brick construction. The 
floor area of the power house, including 
filter, covers about 4,650 square feet. The 
walls average a little over 20 feet in 
height, 6 and 8 inches thick, with col- 
umns averaging about 11 feet on centers. 
A beam 12 inches square runs around on 
top of all walls. The concrete mixture 
used was 1:2.5:5. 

The coagulating basin is 40 feet inside 
diameter and 10 feet deep. The walls 
are 9 inches thick and bottom is 4 inches 
thick. The basin has four wooden baffle 
walls built of 2-inch plank and 4x6-inch 
posts. The concrete was mixed in the 
proportions of 1:2:4. 

The clear water well is 40 feet inside 
diameter, 12 feet deep with 9-inch walls, 
6-inch floor and a self-supporting concrete 


roof, having a rise of four feet at the cen- 
ter, where there is a 4-foot manhole with 
screen ventilator. The mixture of con- 
crete used was 1:2:4. 

The two filter tubs are 15 feet in diam- 
eter and 9 feet deep, with a concrete 
trough around the sides and thru the 
center. Each filter has six inches of 
gravel over the strainers, above which is 
about thirty inches of screened sand. The 
capacity of each filter is about 500,000 
gallons in twenty-four hours. There were 
no special features pertaining to the 
basins or building. 

All the materials were brought to the 
site on a spur track at one end of the 
building. The mixer was set up alongside 
the track, the hopper being placed about 
on a level with the top of a stone car, so 
that materials could be wheeled directly 
from the cars. But the material arrived 
so irregularly that 75 per cent. of it had 
to be unloaded on the ground and re- 
handled. The mixer was about at the 
same level as the top of the coagulating 
basin and lacked but a few feet of being 
as high as the highest walls of the power 
house, so that runways had to be elevated 
very slightly. 

All the concrete was handled in wheel- 
barrows, the longest distance wheeled 
being to the clear water well and the 
coagulating basin, about 125 feet. The 
bulk of the concrete was wheeled about 
seventy-five feet. 

The main reservoir is 80 feet in diam- 
eter, 21 feet deep and has 10-inch walls, 
with coping floor 6 inches thick. The 
footing course is 12 inches deep and 2 
feet wide. Concrete was a 1:2:4 mix- 
ture. 

The construction of the main reservoir, 
which is located on the top of a hill 
about 300 feet above the creek level, in- 
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volved some features a wr 
little out of the ordinary. 
There was no road to the 1 
top and to have built one 

would have required con- | 
siderable time and money. | 
The mixing plant was 
placed at the foot of the 
hill and the concrete and 
other materials were 
hauled to the top on a 





tramway. The stone, ce- 
ment, sand and _=e£ steel 
were hauled by wag- 


ons from a siding about % 
mile away, to which a 
road and bridges had to 
be built about one-third 
of the way. The total 
length of tramway was 
about 900 feet and as soon 
as the track had been laid about a third 
of the way a double-drum hoisting engine 
was placed on it and made to pull itself 
up to that point, where it was set off 
with the drums facing the track. A %- 
inch wire rope was passed around a hori- 
zontal sheave in the center of the track. 
dragged to the top of the hill and passed 
around another vertical sheave and back 
again to the foot of the hill hooked to a 
flat-car which has the back end raised 
about 2 feet to conform to the average 
slope of the track. 

The materials were hauled to the 
workmen as the track progressed, the 
pulling line making a good center to 
work by. The engine was taken part 
way up the hill for the reason that the 
empty car returning would not have been 
heavy enough to unwind the line from 
the drum and return to the bottom with- 
out starting at the top at too dangerous 
a speed. The latter part of the ascent 
was at least twice as steep as the first 
part. : 

In order to make a trip in the mini- 
mum time it would be better to use two 
lines, a single line from the foot of the 
hill to the engine and the double line the 
balance of the way. After a few trips 
the men became so accustomed to it that 
they could make the change of couplings 
in 10 to 15 seconds. 


There was %-yard Smith mixer placed 
at one side of the track near the end, 
which was fed from the piles, which 
were placed far enough up the hill to 
make the wheeling nearly on a level 
with the hopper. 


The water was procured by digging a 
large well about 300 feet below the mix- 
er and was pumped into the mixer tank 
by a steam pump, driven by the same 
boiler that drove the mixer. The sup- 
Ply was insufficient and some water had 
to be hauled by wagon. 
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CONCRETE RESERVOIR of Dalton, Ga.. water works, 
on top of Mt. Rachel. 


The concrete was carried in two con- 
crete carts, each cart carrying one batch. 
While these were being hauled to the 
top and returned empty two more would 
be loaded and ready when the empties 
returned. At the top the landing plat- 
form was nearly on a level with the top 
of the reservoir walls, but as these walls 
were carried up in 7-foot sections, the 
concrete was dumped down a chute to a 
platform on a level with the top of the 
section, where it was rehandled with 
wheelbarrows. 

As soon as the work of concreting was 
well started and each man knew just 
what he was to do, a round trip could be 
made very quickly. The best day’s run 
was 74 trips in 8 hours, less than 7 min- 
utes to a.trip. The average, however, 
was about 9 minutes, owing to an occa- 
sional derailment or other slight delay. 

As the top of the mountain is cone- 
shaped, about 1,650 cubic yards of exca- 
vation was necessary to make a site 
large enough for the reservoir. The ex- 
cavation ranged in depth from 18 inches 
to 14 feet. Half of it was a compact clay 
and the balance loose and solid rock that 
required blasting. 

The outside forms were built by setting 
2 by 4-inch studding, spaced 2 feet apart 
on a template sawed to radius. The in- 
side forms were built in sections 12 feet 
long and 7 feet high. They were made 
on the ground ready for setting up as 
soon as the steel had been placed high 
enough to receive them. Enough sec- 
tions were made for two vertical runs. 

When the first section had been filled 
and steel placed 7 feet higher, the next 
sections of forms were placed and wired; 
while these forms were being filled the 
bottom sections were loosened up and 
made ready for raising to the top. There 
was a gasoline saw rig used for sawing 
the inside ribs, jointing and ripping form 
lumber. 








The Capitol Avenue Bridge 


By L. V. Sheridan, C. E., Chief Inspector, 
Board of Park Commissioners, 
Indianapolis, Ind. 


The Capitol avenue bridge, across Fall 
creek, is the latest of the many fine 
bridges possessed by the city of Indian- 
apolis, to be erected. Its construction 
was commenced on June 19, 1911, and 
the last portion of its construction was 
completed the latter part of May, 1912. 
A bridge of permanent character, to re- 
place the old steel truss already in place 
at this point, had long been projected, 
and had even reached the point where 
plans had been prepared, but various 
causes had interfered and the old struc- 
ture still stood, an object both unsightly 
and dangerous. Late in 1910 the Board 
of Park Commissioners of the city and 
the Commissioners of Marion County 
joined hands in its construction, the 
agreement being that the county should 
stand $70,000 of its cost and the park 
board the remainder, which amounted to 
$30,000. 

The conditions governing the design 
of this bridge were possibly more compli- 
cated than is usual. Capitol avenue is 
the north and south boulevard, connect- 
ing the center of the city with the ex- 
tensive system of parkways' planned 
along Fall creek. The greatest develop- 
ment has taken place at this point and 
the work is assuming that completed 
state where it is appreciated by all. It 
was therefore necessary that some re- 
sults other than strength should be pres- 
ent. It should seem in harmony with 
its surroundings and at the same time 
have a dignity which would be impres- 
sive. Suitable curved approach walls 
were necessary to unite it with the park- 
way drives on either side of the stream 
and to destroy the feeling of abruptness 
occasioned by many bridges whose de- 
signers have paid little attention to the 
architectural features of the design. 

The bridge consists of three seven-cen- 
tered arches, the center one having a 
span of 84 feet and the end ones spans 
of 48 feet each. The center arch has a 
rise of 11 feet 6 inches, and the smaller 
ones rise of 8 feet 9 inches. Granite, 
quarried at Mt. Airy, North Carolina, is 
used for facing the piers and abutments 
up to the spring line and the first course 
of the approach walls. It is of a uniform 
gray color and harmonizes very well with 
the buff Bedford stone furnished by the 
Bedford Cut Stone Company, used for the 
facing above the spring line. The piers 
and abutments are surmounted by cast 
bronze cluster lamp standards of special 
design, and similar standards, slightly 


smaller, adorn the end posts of the ap- 
proach walls. 


A slight camber carried 
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over the structure gives an effect of solid- 
ity and completeness which is very pleas- 
ing. 

The piers, 15 feet thick at the base, 
and the abutments, 21 feet thick, are car- 
ried on 15-foot piles, spaced 3 feet center 
to center, except in the south pier, in 
which 20-foot lengths were used. The 
concrete was mixed in the proportion of 
one part cement, three parts sand and 
five parts gravel. The gravel excavated 
from the foundations was found to be 
very satisfactory, with the exception of 
the presence of a slight excess of fine ag- 
gregate, which was remedied by the ad- 
dition of coarse material purchased near 
by. The arch rings were mixed in the 
proportions of one part cement, two parts 
sand and four parts broken stone, and 
were poured in longitudinal sections. 
The first end arch to be cast was poured 
in one section, but as this necessitated 
working until late in the night, the other 
was cast in two sections and the center 
in four. The reinforcing in the arches 
was very heavy, consisting of sets of up- 
per and lower longitudinal bars, shear 
bars and transverse bars, as shown in 
Figs. 2 and 3. 

Among the interesting features of the 
construction was the contractor’s plant, 
which, while embodying no unusual fea- 
tures, was very efficient. At the south 
end of the -work a 60-ft. swing derrick 
was erected and at the north end a 70-ft., 
while resting on the center pier of the 
old steel bridge was an 80-foot. These 
were all operated with “bull wheels,” per- 
mitting a swing of practically 360 de 
grees, and, when lowered, were close 
enough together for the load to be trans- 
ferred from one to the other. Mixing 
plants were erected at each pier and 
abutment for pouring the lower courses. 
For the arches a large mixer was placed 
at the north end of the bridge, and the 
tracks leading to it were so arranged that 
the cars were loaded while in motion. 
The concrete in buckets was carried in 
cars over a trestle to the point where 
needed and placed with the aid of the 
derrick. The piles for both the false 
work and the foundations were driven 
with a No. 2 Vulean steam hammer and 
were placed rapidly. 

The cement used was required to pass 
the requirements of the American Soci- 
ety of Civil Engineers. A large number 
of tests were made, and the following 
are the results obtained: 


NEAT TESTS. 


Age. No. tests, Av. Lbs. pr. sq. in. 
24 hours 30 251 
7 days 22 540 
28 days 13 496 
2 months 3 450 
3 months 4 840 
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CONCRETE 


ONE PART CEMENT—THREE PARTS SAND. 


Age. No. tests, Av. Lbs. pr. sq. in. 
7 days 13 153 
28 days 9 223 

2 months 3 352 


With the exception of two cases, the 
results are above the requirements, and 
the low averages in these two cases were 
caused by the presence of a few damaged 
briquets, which broke at a small load. 
Tests for time of setting and the boiling 
test were performed on the work, and in 
all cases were up to standard. 

The specifications called for the backs 
of all walls and the tops of arches to be 
“water-proofed with a mortar consisting 
of one part cement, three parts sand and 
the proper amount of Medusa water- 
proofing compound or its equal.” This 
was used on one arch, but on the other 
two two coats of an asphaltic paint were 
painted on, and this was used to back 
some of the stone, but it gave very poor 
satisfaction. It had very little adhesive 
power, and, while it is apparently water- 
proof in itself, as proven by several tests, 
it failed to stick to the arches or stone 
work, and in consequence some leakage 
occurred. On some of the last walls put 
up the backs were plastered with mortar 
water-proofed with 4 per cent. of Medusa, 
and this has apparently held back all 
moisture. In consequence of this experi- 
ence, the water-proofing clauses in the 
specifications for an arch now building 
for the department were revised and now 
call for the spandrel walls and approach 
walls to be water-proofed throughout 
with 4 per cent. of Medusa or its equal, 
and that a ring of the arch two feet thick 
next to the wall be water-proofed with 
the same amount. The result is awaited 
with interest. 

The arch, as_ stated previously, was 
built jointly by Marion county and the 
Department of Public Works, and was 
designed by Mr. George E. Kessler, land- 
scape architect for the Park Board. Mr. 
Robert C. Barnett had charge of the en- 
gineering features and Mr. H. C. Broad- 
well was the architect for Mr. Kessler. 
The Cleary-Kuert Company, of Indianap- 
olis, were the contractors. The writer 
was in personal charge of the work dur- 
ing construction. Lehigh portland ce- 
ment was used exclusively. The materi- 
als used were as follows: 


5,520 barrels Lehigh portland cement. 
1171%4 tons reinforcing steel. 
960 tons Bedford cut stone. 
485 tons Mt. Airy granite. 

2,000  cubie yards crushed stone. 

4,000 cubic yards sand and gravel. 
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Conservation of Road _ Building 
Funds by Proper Design 
and Repair 

The Office of Public Roads of the De- 
partment of Agriculture is making a 
strong effort to focus the mind of the 
country on the fact that maintenance 
and effective repair are of equal impor- 
tance with the actual improvement of 
bad roads. Investment of money in new 
roads does not become real economy un- 
til provision is made for keeping these 
new roads in condition after they are 
built. If a new road was built and then 
allowed to fall into disrepair, much of 
the original investment is simply wasted. 

Europe, generally speaking, is ahead 
of the United States in the matter of 
road improvement, but Great Britain is 
struggling with a problem similar to the 
one that confronts the people of the 
United States. In England, Scotland and 
Wales there are no fewer than 2,140 sep- 
arate authorities who, between -them, ad- 
minister 175,487 miles of roads, or an 
average of only 82 miles apiece. In 
Scotland, apart from the big cities, there 
are over 200 burghs, one-half of which 
have but 10 miles of road apiece to 
maintain. Needless to say, such a mi- 
nute mileage is insufficient to keep the 
road plant fully occupied all the year 
around and renders the employment of a 
skilled engineer impossible for econom- 
ical reasons. 

Officials of the Office of Public Roads, 
when called upon for assistance by the 
various states, are pointing out that road 
building is an art based on a science, 
and that trained men and experienced 
men are necessary to secure the best 
results from the expenditure of road 
funds. 

Statisticians have found that, although 
the average expenditure on the improve- 
ment of roads exceeds one million dol- 
lars a day, a large portion of the money 
in the United States is wasted because 
of the failure to build the right type of 
road to meet the local requirements or 
the failure to provide for the continued 
maintenance of the improvement. 


The various states and counties within 
the past six months have taken a greater 
interest in road improvement than ever 
before in the history of the United 
States, and there is now a strong move- 
ment to conserve the roads of the coun- 
try where they are improved. Scientific 
maintenance will be one of the chief fea- 
tures of the work of the Office of Public 
Roads throughout the present year. 
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The New Home Rule Charter of Dayton, Ohio. 


On August 12 the voters of the city of 
Dayton, Ohio, adopted the new charter 
which provides for a business manager to 
take charge of the administration of the 
city’s affairs, to be appointed for his fit- 
ness for the work and by an elected com- 
mission. 

The city of Staunton, Va., is probably 
the first city in this country to turn the 
operation of city departments over to a 
business manager. This was done in 
1908, the mayor and the two-chambered 
city council creating the office and filling 
it. This was entirely voluntary and 
could be revoked at any time. 

The idea has worked out so well, how- 
ever, that, not to mention purchasing 
agents and other business agents for de- 
partments of city government, the gen- 
eral plan has spread rapidly. 

In 1911 Lockport, N. Y., tried to get a 
charter which would permit the opera- 
tion of the city by a business manager 
and failed. In 1912 the city of Sumter, 
S. C., under a new law in that state, 
adopted the commission form of govern- 
ment with a city manager, appointed by 
the commission and acting under it. The 
law and the charter are very meager in 
their provisions but the plan seems to 
be operating successfully. In 1913 the 
city of Hickory, N. C., adopted the same 
plan, the first city council under the new 
charter being elected in April. West- 
mount, a suburb of Montreal, Que., is 
also installing the office of general man- 
ager, the first one being appointed in 
May. 

The states of New York, New Jersey 
and Wisconsin have been considering 
legislation on the same line and the 
State of Ohio has passed a law which 
contains the most advanced ideas regard- 
ing municipal government as yet crys- 
tallized into legislation. This law is 
based on a bill prepared by the Municipal 
Home Rule Committee of the Municipal 
Association of Cleveland and approved by 
the Ohio Municipal League, and presents 
three plans of city government from 
which cities can choose, preparing their 


own charters in conformity with the plan 
adopted. This law thus recognizes very 
fully the right of cities to rule them- 
selves. 

The three plans presented are the Com- 
mission plan with three or five commis- 
sioners having full charge of legislative 
and executive departments of the city; 
the City Manager plan, with five to nine 
councilmen, one of whom is mayor, hav- 
ing the legislative functions, who appoint 
a city manager, with full power over the 
administrative departments of the city 
government; and the Federal plan in 
which the elected city council has all the 
legislative power, and the elected mayor 
has the executive powers, with the elect- 
ed municipal judges to exercise the judi- 
cial powers. 

Des Moines, Sumter and Indianapolis 
may be taken as prominent representa- 
tives of the three plans, and to these are 
added the home rule principle as per- 
haps most definitely stated heretofore 
in the laws of Colorado, but permissible 
in Ohio under an article of its constitu- 
tion. 

Each city organizing under the new 
Ohio law is also given the duty of vot- 
ing upon the adoption of the initiative, 
the referendum and the recall. 

The city of Dayton was ready to take 
advantage of this law as soon as it went 
into effect. A charter commission was 
elected at a special election held May 20, 
1913, and immediately presented a form 
of charter for public discussion, which 
was put into final form for submission 
to the voters on June 23. Meantime pro- 
visions of the statute regarding proced- 
ure in adopting this charter were met 
and the election for the adoption of the 
charter was set for August 12 and the 
system will be put in operation on Jan- 
uary 1, 1914, under officers to be nomi- 
nated September 2 and elected November 
4, 


Copies of the charter voted upon can 
probably be obtained of the Bureau of 
Municipal Research at its Dayton office, 
601 Schwind building. A statement of 
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its most prominent features will be of 
interest here, omitting features common 
to all charters and those which are strict- 
ly local in their application. 


Method of nominating Commissioners. 


Candidates for commissioner are nom- 
inated by petition of at least 2 per cent. 
of the registered voters and acceptance 
by the candidate, the primary election to 
be held hereafter on the second Tuesday 
of August of each odd-numbered year. 
Names of candidates are arranged al- 
phabetically and ballots are printed and 
put in blocks so that each candidate’s 
name appears at the top the same num- 
ber of times, the others ranging after 
him alphabetically around thru Z and A 
to his initial again. At the regular elec- 
tion, held on the Tuesday after the first 
Monday in November, the names of those 
receiving the highest number of votes, 
not more than twice the number of offi- 
ces to be filled, appear on the ballots in 
similar orders to those at the primary. 
Two commissioners are elected regularly 
at one election and three at the next, the 
term of office being four years. 

A commissioner may be recalled by an 
election called on a petition of 25 per 
cent. of the registered voters, and if re- 
called the vacancy is filled by the candi- 
date receiving the largest number of 
votes at the same election, each candi- 
date being required to file a nominating 
petition of 5 per cent. of the registered 
voters. The obnoxious official has six 
months in which to make good after any 
regular or recall election in which he is 
successful. The city manager can be re- 
called by petition and election altho he 
is appointed by the commission, as is his 
successor. 

Ordinances may be presented to the 
commission on initiative petition of 10 
per cent. of the voters and if the final 
action of the commission, to be taken 
within 30 days, is not satisfactory the 
ordinance must be submitted to. the vot- 
ers on petition of an additional 15 per 
cent. of them, or 25 per cent. in all, in 
the form set out in such petition. Pro- 
posed repeals on petition follow the 
Same course. No ordinance but emer- 
gency ordinances, which are fully de- 
fined, can go into effect until 30 days 
after passage, so that a petition can be 
filed, if desired, demanding its repeal or 
submission to the voters. If two or more 
ordinances submitted to an election are 
conflicting, the one receiving the highest 
number of votes is declared adopted and 
the other is not, even if it receives a ma- 
jority of the votes cast on it. Emergency 
ordinances are subject to the referendum 
but are in operation meantime. 

The commissioner receiving the high- 
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est vote when three are elected is the 
mayor for the ensuing four years, the 
other three members of the commission 
deciding in case of a tie. The position 
is largely honorary beyond his duties as 
a commissioner. He receives $1,800 a 
year and the other commissioners $1,200. 
They are docked 1 per cent. of their an- - 
nual salaries for absence from regular 
meetings without authorization and a 
seat is vacated by 5 consecutive unex- 
cused absences. The commission fixes 
the dates lof regular meetings, which 
must be held at least once each week. 

The commission chooses its clerk and 
other direct employes, and the city man- 
ager. It must provide for continuous 
audit of books of administrative depart- 
ments and regular statements of condi- 
tion of accounts, summaries of receipts 
and expenditures, etc., to be printed and 
distributed as prescribed. 


The City Manager can be a non-resident. 


The city manager may be a non-resi- 
dent when appointed, his political be- 
liefs must not be considered, and he 
holds his office at the pleasure of the 
commission or the recall. His duties are 

(a) To see that the laws and ordi- 
nances are enforced. 

(b) To appoint and, except as specifi- 
cally provided, remove all directors of 
departments and all subordinate officers 
and employes in-the departments in both 
the classified and unclassified service; all 
appointments to be upon merit and fit- 
ness alone, and in the classified service 
all appointments and removals to be sub- 
ject to the civil service provisions of the 
charter: 

(c) To exercise control over all de- 
partments and divisions created by the 
charter or that may be hereafter created 
by the commission; 

(d) To attend all meeting of the com- 
mission with the right to take part in the 
discussion but having no vote; 

(e) To recommend to the commission 
for adoption such measures as he may 
deem necessary or expedient; 

(f) To keep the commission fully ad- 
vised as to the financial condition and 
needs of the city; and 

(g) To perform such other duties as 
may be prescribed by the charter or be 
required of him by ordinance or resolu- 
tion of the commission. 


Departments, city plan board, and ad- 
visory boards are established and may be 
combined or separated by ordinances of 
the commission, the general and some 
specific duties of those of law, public 
service, public welfare, public safety and 
finance being prescribed in the charter. 
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The city manager has the appointment 
and control of all officers and employes 
in the departments except certain rights 
and duties of the fire and police chiefs 
regarding firemen and policemen and the 
regulations of the civil service board, 
made up of three members with six- 
year terms of office one being appointed 
each two years by the city commission. 


Elective officers not subject to the civil 
service board. 


The elective officers and the city man- 
ager are not subject to the civil service 
board. The city manager can appoint 
and remove independently the heads of 
departments, and of divisions of depart- 
ments, his deputies and secretaries and a 
deputy and a secretary for each depart- 
ment. Members of appointive boards and 
the clerk of the city commission are also 
in the unclassified service. 

All other city employes are governed, 
as to determination of qualifications for 
appointment or for promotion, demotion, 
or discharge, by the rules of the civil 
service board, three classes of employes 
being set forth in the charter: 

(a) The competitive class, includes all 
positions and employment for which it 
is practicable to determine the merit and 
fitness of applicants by competitive ex- 
amination. 

(b) The non-competitive class consists 
of all positions requiring peculiar and 
exceptional qualifications of a scientific, 
managerial, professional, or educational 
character, as may be determined by the 
rules of the board. 

(c) The labor class includes ordinary 
unskilled labor. 

There are many provisions of details 
of making improvements and _ assess- 
ments and appropriation of property 
which seem to be necessary under the 
Ohio laws. Some rather antiquated 
methods of procedure are retained, such 
_ as notifying property owners to con- 
struct or repair their sidewalks instead 
of treating them like other street im- 
provements. Three methods of making 
assessments are provided from which 
choice must be made for each ordinance: 

(a) By a percentage of the tax value 
of the property assessed. 

(b) In proportion to the benefits which 
may result from the improvement. 

(c) By the foot frontage of the prop- 
erty bounding or abutting upon the im- 
provement. 

Interesting provisions are that the 
amount of assessment upon any piece of 
property shall not exceed the benefits 
to it, and the amount assessed against it 
in five years shall not exceed one-third 
its actual value after the improvement is 
made. The latter is apparently a diffi- 


cult matter to determine, but it puts the 
limit at a more equitable figure than the 
usual provision that the assessments on 
a piece of property in a year shall not 
exceed, say, half the assessed valuation 
of the lot before the improvement. The 
city is required to pay at least 2 per cent. 
of the cost of any special assessment 
improvement and also the cost of inter- 
sections, which may be paid from pro- 
ceeds of bonds not included in the statute 
limitation of indebtedness of the city. 
Replacements of street improvements 
cannot be assessed on the property in 
excess of half their cost for fifteen years 
after the original improvement was 
made. Assessments are made in advance 
of construction, so that supplementary 
assessments and rebates are provided for, 
always troublesome and probably more 
expensive than borrowing money to pay 
the contractor or requiring him to wait 
until the collections are made after the 
exact cost is ascertained. The commis- 
sion can provide for construction of im- 
provements by day labor. Bonuses and 
forfeitures for time saved or lost in com- 
pleting contracts are provided for. 

Franchises are subject to referendum 
on petition, cannot be exclusive and can- 
not be renewed before one year in ad- 
vance of expiration. They must provide 
price or method of determining price in 
case city wishes to purchase, which price 
cannot include the value of the franchise. 

A detailed budget is provided for to be 
reported by the city manager on Novem- 
ber 1. Hearings on the appropriation 
ordinance and publications are provided 
for and the ordinance must not be passed 
until the second Monday in January nor 
until ten days after its publication, altho 
the fiscal year begins January 1. 

The commission fixes salaries of heads 
of departments, its own employes, police- 
men and firemen, and members of boards 
in the unclassified service. 

The city manager fixes all other salaries 
and numbers of employes. The salaries 
must, however, be uniform in all depart- 
ments for the same grade of service as 
classified by the city manager under the 
rules of the civil service board. 

Amendments to the charter may be 
made by the commission if approved by 
the voters at an election or by initiative 
petition of 10 per cent. of the voters if 
likewise approved. 

The success of city government does not 
depend so much upon the form of the 
government as upon the real desires and 
demands of the citizens, but the Dayton 
plan certainly makes its possible for the 
voters to determine promptly and de- 
cisively what form of government they de- 
sire. The voters have but two or three 
offices to fill at a time and can concentrate 
their attention upon the ability of the 
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candidates to become good directors of 
their business. And if the men elected 
prove to be incompetent or dishonest, 
they can be displaced. Very properly, the 
trouble of displacing them is made suffi- 
ciently great to prevent frequent changes 
in response to whims or sudden changes 
of opinion regarding men which have in- 
sufficient basis in fact. 

This is the most promising experiment 
in city government which has yet been 
made. It will undoubtedly be tried in 
other cities before those now having it 
under way have demonstrated its possi- 
bilities of success. 





American Road Congress at Detroit 


The very attractive program of the 
third American Road Congress, to be held 
at Wayne Garden, Detroit, Mith., Septem- 
ber 29 to October 4, will occupy practi- 
cally the whole week, the evenings and 
the afternoon of Wednesday being given 
over to socia] features and the remainder 
of the time to the sessions, which are dis- 
tributed among various organizations in- 
terested in the congress. 

The Monday morning session is intro- 
ductory with the addresses of welcome 
and encouragement. The afternoon be- 
longs to the national administrations of 
the United States and Canada, with ad- 
dresses by officials and a paper written 
by President Wilson and read for him. 

National legislation will be the subject 
of the Tuesday morning session under the 
charge of the American Automobile Asso- 
ciation, and the Lincoln Highway Asso- 
ciation will-occupy a part of the time. Ad- 
dresses are expected from Representatives 
Jonathan Bourne, Jr., and Dorsey W. 
Shackleford and Senator Claude A. Swan- 
son., presenting the various plans for na- 
tional aid for road building and it is 
hoped that some definite plan can be 
agreed upon which the road congress can 
recommend to the national congress. 

The afternoon session, conducted by the 
American Bar Association, will discuss 
state legislation and road management. 
There will be addresses by William D. 
Sohier, chairman of the Massachusetts 
State Highway Commission, on the re- 
cent International Road Congress in Lon- 
don; by John A. MclIlhenny, president of 
the United States Civil Service Commis- 
sion, on the merit system in road manage- 
ment; by James R. Marker, Ohio State 
Highway Commission, on the evolution of 
road legislation in Ohio; by Henry G. 
Shirley, chief engineer of the Maryland 
States Road Commission, on systematizing 
the purchase of road material and equip- 
ment. 

Wednesday morning is the engineers’ 
day under the charge of the American 
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Highway Association, at which construc- 
tion and maintenance problems will be 
considered. A long list of papers is pro- 
vided, which papers will be printed in ad- 
vance and distributed so that they can be 
read by title only and the time can thus 
be devoted to discussion of the material 
provided. State highway commissioners 
and engineers of Virginia, Louisiana, 
Maryland, Alabama, Minnesota, New 
Hampshire, Oregon, New Jersey, Ken- 
tucky, Pennsylvania, Ontario, Michigan, 
Maine, Wisconsin, Iowa, California, Illi- 
nois and Massachusetts are on the list of 
speakers, also the county engineer of 
Cuyahoga county, O., the chairman of the 
Baltimore Paving Commission, the direc- 
tor of the United States Office of Public 
Roads, and several experts upon allied 
subjects. Unsurfaced, gravel, bituminous 
macadam, brick, concrete, road construc- 
tion and maintenance, the labor problem, 
the handling of working forces, the selec- 
tion of road materials, dust prevention, 
drainage structures, conservation of road 
equipment, systematizing and accounting 
for purchase and placing of construction 
and maintenance materials, the merit sys- 
tem in road management, financing road 
improvement, bond issues, economics of 
road improvement, California’s system, 
contract law, dirt roads and politics, and 
the London International Congress, are 
the subjects chosen by or assigned to the 
speakers named. 

Friday is Michigan day, under the aus- 
pices of the State Good Roads Association, 
with Michigan speakers. The business 
meeting of the American Highway Asso- 
ciation will be held in the evening. 

About seventy exhibitors of materials, 
methods and accessories are announced in 
advance and the United States Depart- 
ment of Agriculture will exhibit the 
largest and best collection of models and 
pictures yet presented. 

The American Road Congress has evi- 
dently become a short session training 
school for road officials where they can 
get full information, see the results and 
collect a vast amount of literature and in- 
struction at a minimum expenditure of 
time and money. 





American Public Health Associa- 
tion 


The forty-first annual meeting of the 
American Public Health Association will 
be held at Colorado Springs, Colo., Sep- 
tember 9 to 13, under the presidency of 
Rudolph Hering. 

The general sessions will include a sym- 
posium on the control and improvement 
of food supplies with seven papers and at 
least twenty-five other papers on public 
health problems. 
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The laboratory section, F. P. Gorham, 
chairman, has about twenty-five papers on 
technical laboratory subjects, including 
some on water analysis, putrescibility 
tests, purifying swimming pool water, 
sanitation of harbors, and a number on 
bacteriological determinations. 

The section on vital statistics, W. S. 
Rankin, chairman, has a list of eighteen 
items on its program. 

The public health officials’ section has 
a dozen papers or more, including commit- 
tee reports. 

The sanitary engineering section, J. L. 
Ludlow, chairman, has a well classified 
program with six papers under the com- 
mittee on air supplies, on factory and 
school ventilation, air washing and ozon- 
ization; five under the committee on 
water supplies on sterilization, economies 
of overdosing of coagulants, softening and 
decolorizing, corrosion of metals and hy- 
gienic aspects; five under the committee 
on street cleaning on recoverable values 
of city refuse, night collection, recent 
progress in methods and results and on 
contract and municipal labor methods of 
collection and disposal and accounting. 

There will also be several papers on 
sewage and refuse collection and disposal, 
on river and stagnant pool cleaning, etc. 

The sociological section, Homer Folks, 
chairman, will have ten papers in three 
sessions under the general subjects of the 
sociological aspects of recent reorganiza- 
tions of health departments, securing 
funds for public health work, and some 
economic aspects of health. Selskar M. 
Gunn, 755 Boylston street, Boston, Mass., 
is general secretary. 





National Paving Brick Manufac- 
turers’ Association 


The annual meeting of the National 
Paving Brick Manufacturers’ Association 
will be held at the Statler hotel, Cleve- 
land, O., on September 17 and 18. The 
afternoons of both’ days will be spent in 
the inspection and criticism of brick pave- 
ments under construction and in the in- 
spection of some of the older streets and 
roads included in the thousand miles or 
so of brick roads and pavements in Cleve- 
land and Cuyahoga county. Prior to the 
convention, on the 15th and 16th, a party 
will visit paving brick plants in the vicin- 
ity of Cleveland to see what the processes 
of manufacture are as a basis for de- 
termining the practicability of various 
specifications for paving brick which have 
been proposed. The city, county and state 
officials will aid in making the arrange- 
ments pleasant for members and guests. 
A banquet on the evening of the 17th will 
give opportunity for an exchange of 
opinions. 
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The International Municipal 
League 


On the initiative of the Union of Cana- 
dian Municipalities, a movement is under 
way for a union of various organizations 
of municipal officials and those interested 
in better municipal government to which 
the National Municipal League of the 
United States, the Union of Canadian Mu- 
nicipalities, the Municipal Association of 
New Zealand, and the National Associa- 
tion of Local Government Officers of Eng- 
land have given their approval. Similar 
organizations in England, Scotland, South 
Africa, the United States, Australia, etc., 
are considering the project favorably. 
Clinton Rogers Woodruff, North American 
building, 121 South Broad street, Philadel- 
phia, Pa. is the temporary secretary, 
pending the completion of the organiza- 
tion. 





‘he Efficiency Society 

The Efficiency Society, 29 West 39th 
street, New York, has an attractive pro- 
gram for the coming season, beginning 
with a three days’ conference at Lake 
Placid, September 19-21, on efficiency in 
non-profit-sharing establishments such as 
churches, hospitals, schools, colleges and 
the government. In January there will 
be a three days’ conference on profit mak- 
ing industrial enterprises and an efficien- 
cy exhibition at the Grand Central Palace, 
New York City. Dinner meetings will be 
held each other month, at which will be 
discussed: In October, analyzing effi- 
ciency; November, standard organization; 
December, progress in scientific manage- 
ment, including financing and business 
credit system; February, elements of 
costs; March, mechanical appliances, in- 
cluding freight handling, shipping, pack- 
ing, cartage and transportation; April, 
efficiency in the use of supplies, including 
storage; and in May, home economics. 





£t. Paul City Planning Conference 


For the purpose of developing and pro- 
moting the improvement of the city on 
the lines of the city plans devised by 
John Nolen, of Boston, and Cass Gilbert, 
of New York, in connection with his 
plans for the State Capitol, the Civil 
Engineers’ Society of St. Paul, the Gar- 
goyle Club, the Garden Club members, 
the Real Estate Exchange and the Wom- 
en’s Civic League have formed the City 
Planning Conference of St. Paul, which 
has individual members also. 

Seven committees will make the inves- 
tigations and reports to the conference 
on city planning; traction lines, rail- 
roads and river docks; public buildings, 
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open spaces; tenants of buildings, rela- 
tive to street and location, including 
housing; legal administrative methods; 
municipal real estate improvement, and 
taxation. 

The business of the conference will be 
transacted by an executive committee 
made up of delegates from the compo- 
nent clubs, the officers and the chairmen 
of the standing committees. 

One annual meeting and exhibit will 
be held by the conference each year, and 
each committee is expected to provide a 
program each year for a meeting de- 
voted to its special subject. 





Calendar of Technical and Trade 
Society Meetings 


American Concrete Institute. Secre- 
tary, Edw. E. Krauss, Harrison Building, 
Philadelphia, Pa. Tenth annual conven- 
tion, Feb. 16-20, 1914, at Chicago. 

American Gas Institute. Convention, 
Oct. 15-18, at Richmond, Va. 

American Highway Association. Sec- 
retary, J. E. Pennybacker, Jr., Colorado 
Building, Washington, D. C. Meeting at 
Detroit, Sept. 29 to Oct. 3. 

American Institute of Electrical Engi- 
neers. Secretary, Frederick L. Hutchin- 
son, 29 West Thirty-ninth street, New 
York. Meets second Friday. Pacific 
Coast convention, Sept, 9-11, at Vancou- 
ver, B. C. 

American Public Health Association. 
Secretary, Selskar M. Gunn, 755 Boylston 
street, Boston, Mass. Convention, Sept. 
8 to 13, at Colorado Springs. 

American Road Builders’ Association. 
Annual convention, First Regiment Arm- 
ory, Philadelphia, Pa., Dec. 9-12. E. L. 
Powers, Secretary, 150 Nassau _ street, 
New York City. 

American Road Congress. 
nual meeting at Detroit, 
Oct. 3. 

American Society of Civil Engirfers. 
Secretary, Charles Warren Hunt, 220 
West Fifty-seventh street, New York. 
Meets first and third Wednesday, except 
in July and August, in New York. Next 
outside meeting, Oct. 15 to 18, at New 
Orleans. 

American Society for Municipal Im- 
provements. Secretary, A. Prescott Fol- 
well, 50 Union Square, New York City. 
Annual convention, Oct. 7-10, at Wilming- 
ton, Del. 

American Wood Preservers’ 
tion. Secretary, F. J. Angier, Mount 
Royal Station, Baltimore, Md. Conven- 
tion, Jan. 20-22, 1914, at New Orleans, La. 

Federation of Trade Press Associa- 
tions. Secretary, E. C. Johnston, New 
York. Convention, Sept. 18-20, 1913, at 
Hotel Astor, New York. 


Third an- 
Sept. 29 to 


Associa- 
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Illuminating Engineering Society. An- 
nual convention at Pittsburg, Pa., Sept. 
22-26. Secretary, I. D. Israel, 29 West 
Thirty-ninth street, New York City. 

International Association of Fire Engi- 
neers. Forty-first annual convention, 
Grand Central Palace, New York City, 
Sept. 1-6. James McFall, Secretary, 
Roanoke, Va. 

National Paving Brick Manufacturers’ 
Association. Secretary, Will P. Blair, 
Brotherhood of Locomotive Engineers’ 
Building, Cleveland, O. Annual conven- 
tion, Sept. 17 and 18, at Cleveland. 

New England Water Works Associa- 
tion. Annual convention, Philadelphia, 
Pa., Sept. 10-12. Willard Kent, Secre- 
tary, Narragansett Pier, R. I. 

United States Good Roads Association. 
John H. Bankhead, President; J. A. 
Rountree, Secretary, 1021 Brown-Marx 
Building, Birmingham, Ala. Convention, 
Nov. 10-15, at St. Louis, Mo. 





Technical Schools 


Bulletin No. 32 of the Iowa State Col- 
lege of Agriculture and Mechanic Arts, 
Ames, Iowa, contains a report of a topo- 
graphical survey of the Spirit and Oko- 
boji lakes region by H. C. Ford, the sur- 
vey having been made by the various 
classes in civil engineering in the college 
during the past five or six years. 

The plans for the new location of the 
Massachusetts Institute of Technology 
have reached the construction stage in 
part and the Stone and Webster Engineer- 
ing Corporation have been selected as the 
construction engineers. The total ex- 
penditure on buildings and grounds will 
be fully $3,000,000. 

The New York University School of 
Commerce, Accounts and Finance, Wash- 
ington Square, New York, announces a 
special one-year course in real estate, cov- 
ering contracts, duties of brokers, taxes 
and assessments, building loan operations, 
planning a building, apartment house 
management, investments, law of con- 
tracts, agency, sales and mortgages, etc. 
Joseph French Johnson, dean. 

The Stuyvesant Evening Trade School, 
15th and 16th streets, near First avenue, 
New York, announces a course in struc- 
tural engineering design to begin Septem- 
ber 15, with Sidney Diamant as instructor. 

The School of Commerce, Accounts and 
Finance of New York University, Wash- 
ington Square, New York City, in its re- 
cent periodical bulletins outlines its 
courses in accounting, finance, law, public 
affairs, journalism and English, etc., and 
makes the announcements of programs for 
the coming school year, beginning Septem- 
ber 16. 


TE 
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U. S. Civil Service 


The United States Civil Service Com- 
mission will hold examinations at the 
usual places as follows: 

Sept. 15: Electrometallurgist in Bu- 
reau of Mines, Department of the Interior, 
at $1,800 to $3,000 a year. 

Sept. 17: Examiner of surveys in For- 
est Service, Department of Agriculture, at 
$1,200 to $1,500 a year. 

Sept. 17, 18: Assistant engineer in 
forest products in Forest Service, at Mad- 
ison, Wis., at $1,200 to $1,500 a year. 





Edward D. Rich 


The first incumbent of the new office of 
sanitary engineer for the Michigan State 
Board of Health is Professor Edward D. 
Rich, who has been assistant professor of 
civil engineering at the University of 
Michigan for the last five years. He is 
one of the few in the corps who retained 
their places after the recent reorganiza- 
tion of the department. Professor Rich 
is well qualified by education and ex- 
perience for the work which has been as- 
signed to him. His engineering work has 
been upon the water works and in the city 
engineer’s department of Syracuse, N. Y., 
on the New York state canals, as city en- 
gineer or assistant chief engineer of Utica, 
N. Y., and Summit, N. J., with some rail- 
road experience. He was an engineering 
student and an instructor at Syracuse 
University and is a graduate of Rensselaer 
Polytechnic Institute. Much of his work 
at the University of Michigan has been 
in the line of municipal engineering. 

Professor Rich is a young man of ener- 
gy and good judgment and with his basis 
of training and experience will undoubt- 
edly give his department a high profes- 
sional standing and usefulness. 





Personal Notes 


Arthur H. Blanchard, M. Am. Soc. C. 
E., professor in charge of the graduate 
course in highway engineering at Co- 
lumbia University, has been retained by 
the State Highway Department of Penn- 
sylvania as consulting engineer on the 
appraisal of certain toll roads, and also 
as consulting highway engineer by the 
Department of Efficiency and Economy 
of the State of New York. 

Prevost Hubbard, in charge of the 
division of roads and pavements of the 
Institute of Industrial Research, Wash- 
ington, and lecturer in engineering 
chemistry in Columbia University, has 
been retained as consulting highway 
chemist by the Department of Efficiency 
and Economy of the State of New York. 

Gilmore and (Cook, consulting ‘engi- 


neers, Binghamton, N. Y., are engineers 
of the new gravity spring-water supply 
of Lisle, N. Y., which will include stor- 
age reservoirs, and 2% miles of pipe, 
giving 70 pounds pressure for fire pro- 
tection to the village. 

T. M. Hammond has been appointed 
city engineer of Port Townsend, Wash., 
to fill the vacancy caused by the resig- 
nation of William J. Sadler. 





Publications Received 


Ninth Annual Report of the Artesian 
Water Department of Memphis, Tenn., for 
1912. Carl E. Davis, resident engineer. 
Paper, 56 pp. 

Report of Frank E. Merrill, Water Com: 
missioner of Somerville, Mass., for 1912. 
Paper, 43 pp. 

Special Report on the Flood of March, 
1913, prepared under direction of Dr. E. 
F. McCampbell, Secretary of State Board 
of Health, Columbus, O. Paper, 175 pp., 
being the May number of the Board’s 
Monthly Bulletin. 

Report of the Commissioners of the 
Water and Light Department of Duluth, 
Minn., for 1912. Paper, 61 pp. T. T. 
Hudson, president. 

Bibliography of Smoke and Smoke 
Prevention, compiled by Ellwood H. 
McClelland, technology librarian, Car- 
negie Library of Pittsburg. Bulletin No. 
2 of the smoke investigation by Mellon 
Institute of Industrial Research and 
School of Specific Industries, Robert 
Kennedy Duncan, director. Paper, 164 
pp., 50 cents. 

The Determination of Internal Tem- 
perature Range in Concrete Arch 
Bridges. By C. S. Nichols and C. B. Mc- 
Cullough. Paper, 101 pp. Bulletin No. 
30 of Engineering Experiment Station, 
Iowa State College of Agriculture and 
Mechanic Arts, Ames, Iowa. 

Rerort and plans for reclamation of 
lands subject to overflow in the Embar- 
rass river valley. By Jacob A. Harman, 
C. E. Cloth, 61 pp. and maps, 7 cents 
postage. Bulletin No. 25 of Illinois State 
Geological Survey, Frank W. DeWolf, 
director, Urbana, IIl. 

Housing Report to the Newark, N. J., 
City Plan Commission, made for E. P. 
Goodrich and George B. Ford by Dr. 
James Ford, Harvard University. 

Report on the Application of Ozone to 
Water Purification, by Russell Spaulding, 
consulting ozone engineer, New York 
State Department of Health, Albany, N. 
Y. Paper, 45 pp. 

Progress Report of Experiments in 
Dust Prevention and Road Preservation 
for 1912. Prepared by Office of Public 
Roads, Logan Waller Page, director, 
Washington, D. C. Paper, 51 pp. 
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Expansion and Contraction in Con- 
crete Pavement Construction 


By C. G. Allen, C. E. 


It is well known to engineers that con- 
crete contracts and expands. Many have 
assumed that these phenomena are solely 
a function of temperature changes, but 
this is not altogether certain. It is a mat- 
ter of engineering observation that con- 
crete pavement expands and contracts in 
climates and under conditions where tem- 
perature changes are neither frequent nor 
extreme. Contraction and expansion, irre- 
spective of their cause, act in one of two 
ways: They rupture the concrete or they 
induce initial stresses in the material. Ir- 
respective of their causes contraction and 
expansion have to be provided for and 
they are now commonly provided for in 
designing concrete pavements. Long re- 
taining walls are provided with expansion 
joints or reinforced against rupture by 
expansion and contraction. Bridge span- 
drels are invariably provided with expan- 
sion joints. Expansion joints are stipu- 
lated generally in sidewalk and floor con- 
struction. Sometimes they are provided 
in reinforced concrete buildings, and the 
reason that they are not generally provid- 
ed is that building framework is suffi- 
ciently flexible to adjust itself to the mod- 
erate distortions likely to result from ex- 
pansion and contraction. It is quite true 
that expansion and contraction cracks oc- 
cur in concrete structures of all the kinds 
named, but this is due to faulty engineer- 
ing and not to fault in engineering knowl- 
edge. 

The chief factor, however, which influ- 
ences the expansion and contraction of 
concrete pavements is the weather. As 
the pavement dries out, the top coat 
shrinks more than the bottom. The effect 
can often be seen in sidewalks where the 
contraction has dished the entire slab so 
that shallow puddles of water stand in 
them after a rain. As the walk is wet 
by the rain the top expands more than 
the base. The alternate bending stresses 
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thus developed all too often show them- 
selves after a few years when the top 
coat splits off the base. 

The necessity of expansion joints in con- 
crete pavements is now well recognized, 
altho they are put in principally to take 
care of expansion due to change of tem- 
perature. Many experiments on both neat 
and sand briquettes indicate that the ex- 
pansion of cement kept wet ceases at the 
end of a year, and that the total expan- 
sion does not amount to over 0.1 per cent. 

One of the lately designed and success- 
ful expansion and contraction joints for 
concrete pavements is known as the 
Thomas System Sure Anchor Edge Pro- 
tector. These protectors very effectively 
protect the edge of the concrete and being 
made of soft steel wear in the same ratio 
as the surface of the concrete pavement 
itself. It is impossible for them to wear 
down any faster than the wearing surface 
of the concrete, as the traffic affects them 
in the same ratio as the wearing surface 
of the street. These protectors are 
equipped with S-form hooks made of 
round steel placed at regular 10-inch in- 
tervals along the plate which anchor the 
plate firmly along the edge of the con- 
crete surface. Inasmuch as these S-shaped 
hooks penetrate into the mass of concrete 
to a distance of 5% inches there is no 
chance for the plate to move from its 
proper position. These sure anchor pro- 
tectors are patented and furnished by the 
Thomas Steel Reinforcement Co., Detroit, 
Mich. 





A Modern City Jail 


The longitudinal and floor plan sections 
herein illustrated were planned and built 
for Salt Lake City, Utah, by the Van Dorn 
Iron Works Co., Cleveland, Ohio. 

The building is of brick, with floors of 
I-beam and concrete construction, the cell 
room having steel stairs and ceilings, thus 
making it an entirely fire proof structure. 

The basement contains the kitchen and 
serving room, from which it is possible 
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to feed all departments by means of a 
dumb waiter. 

The drunk cell, which is a very im- 
portant feature, is conveniently situated, 
being remote from the various depart- 
ments so as to make it impossible for 
noises to be heard elsewhere. In the rear 
part of the basement is located the cell 
room, containing cells for vagrants and 
“sobered-up” drunks; this department is 
entirely isolated from the department 
above. We have also provided a prison- 
ers’ laundry for their use; also a store, 
coal and boiler room. 

The first floor is very convenient in 
every respect. The prisoner upon being 
brought in, is taken to the sergeant’s 
room, where he is searched and registered, 
after which he passes directly into the 
main cell room and is taken to his as- 
signed cell. This cell room contains three 
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taining shower bath and sink supplied 
with hot and cold water. The various 
tiers are reached by means of iron stairs. 

The emergency hospital is located near 
the entrance and is used for city acci- 
dents. 

The juvenile department contains five 
cells of similar construction as used in 
main cell room. This department has also 
all modern conveniences. 

The special department is made up of 
the insane or padded cell and the dungeon 
cell, which are especially constructed for 
their own purposes. 

The second floor contains the feminine 
and minor female departments. The fe- 
male cells are constructed of Bessemer 
steel and provided with all conveniences; 
the minor female department contains 
two iron bedsteads. A bath room is pro- 
vided for the use of these two depart- 





LONGITUDINAL Section of City Jail, Salt Lake City, Utah. 


tiers of cells of the most up-to-date con- 
- struction, of which each is provided with 
one prison water closet and two bunks. 
Each water closet has its own vent, and 
in addition each of the cells has vent 
registers near the floor and ceiling which 
connect into the diagonal vent shaft as 
shown. 

The cells are equipped with the cele- 
brated “Van Dorn Sliding doors and 
Lever-Controlling Mechanism,” which is 
operated from the entrance corridor, thus 
insuring the safety of the turnkey. In 
the prisoners’ corridor is a sink supplied 
with hot and cold water. The floors of 
these cells are made of steel with 3-inch 
concrete dressing on top. 

The two burglar-proof cells in the sec- 
ond tier are constructed of the Van Dorn 
“White Diamond Steel.” In front of this 
cell room is located the bath room, con- 


ments. On this floor are located the 
matron’s and jailer’s apartments, which 
are provided with all conveniences. 

All windows are barred by the “Van 
Dorn Guards”; all various department en- 
trance doors are made of steel and se- 
cured with strong locks and anchor bolts 
set into the masonry. 

All departments are provided with 
drains so as to allow the free use of the 
hose for cleansing purposes. The ven- 
tilation is of the most modern system. 

All departments are well lighted, as are 
also the halls, having skylights in roof, 
as shown in longitudinal section. 

The question of providing for small 
towns, and for substations in the large 
towns, a cheap and neat appearing and 
also substantial lockup, one that is fire 
proof and secure and that can be kept in 
good sanitary condition, has been difficult 
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to accomplish. The old ways, 
either to build a wood struc- 
ture with brick or stone cells, 
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or a brick building with more 
or less woodwork in connec- 
tion therewith, without ven- 


tilation or sanitary provi- 
sions, have been open to 
much objection. In some 
places rooms in city halls or 
other public buildings have 








rth 





been used for this purpose, 
but the unsanitary condition 
of these cells has always 
‘been a nuisance, not only to 
the prisoner himeslf, but to 
the entire building. The Van 











Dorn Iron Works Co. also 





manufacture strong and dur- 
able steel fire proof and well 
ventilated lockup buildings. 
These cells are of steel and 
are separated by plate parti- 
tions with plate sides, ceil- 
ings and floors. They open 
into a front corridor, to the 








steel floor of which is secure- 





ly riveted a stove, the pipe 
extending into the ventilator. 
On either side of the corridor 
is a seat which can be used 
for a bunk in case of over- 
crowding. 

The main point in the build- 
ing is that all the walls are made 
double, with a system of ventilation 
which insures a warm building in the 
winter and a cool one in the summer. 
Not only are the sides, back and 
front double, but the ceiling as well; 
the ventilation taking the cool air from 
the floor, carrying it up thru the sides 
into the double ceilings and out thru the 
ventilator. In the cool weather the stove- 
pipe rarefies the air, thus giving the nec- 
essary drafts. The only wood about the 
building is the sash and strips between 
the walls, and with any amount of care- 
lessness, fire from the stove or surround- 
ing buildings cannot damage the building 
to any extent or jeopardize the safety of 
the inmates. The building can be adapted 
to set upon any plot that is convenient to 
the officers. It gives a very neat and tidy 
outside appearance; the windows are so 
secured, and high up from the ground, 
that they are not accessible to the out- 
sider. 





Asphaltic Concrete in Racine 


By P. H. Connolly, City Engineer, Racine, 
Wisconsin. 


Our experience with asphaltic concrete 
pavement is limited, due to the fact that 
we laid none of this pavement prior to the 
year 1911, at which time we laid an ex- 
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PLANS of first and second floors, City Jail, 
Salt Lake City, Utah. 


perimental strip of Sarcolithic rubber 
pavement on Ninth street, from Washing- 
ton avenue to Center street, a distance of 
713.3 feet, or 2,298.73 square yards, ex- 
clusive of gutters. The cost was $1.90 
per square yard. This pavement consisted 
of a 5-inch portland cement foundation, 
1-3-5, a 2-inch layer of stone and Sarco 
asphalt mixed and thoroly rolled, a skin 
coat of asphalt and then crushed granite 
screenings rolled into this skin coat. It 
has never been repaired, and has never 
been cleaned, and yet it is clean and free 
from dust most of the time. This is due 
to the fact that there is about a 5 per 
cent. grade on each end of the pavement, 
the low point being about half way be- 
tween the ends. The traffic consists of 
light vehicles and automobiles with very 
few heavy traffic teams. -This experi- 
mental strip, which was laid by the West- 
ern Improvement Co., of Racine, Wis., has 
proven so satisfactory that we will un- 
doubtedly lay more yardage in the near 
future. 

The subject of street pavements has be- 
come so important, such enormous sums 
being spent annually for their mainte- 
nance, that the utmost intelligence is re- 
quired in their laying, both from an eco- 
nomical and utilitarian standpoint. Too 
much attention, therefore, cannot be given 
to street pavements, covering as they do 
so large a portion of a well built city. 
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They should be selected and constructed 
with the greatest care and when once com- 
pleted, watched over and repaired, when- 
ever necessary, in an intelligent manner. 
It is. in this way, and only in this way, 
that our streets can be maintained in the 
condition that their importance in the 
make-up of a city demands. 





Location and Setting of Water 
Meters 


By H. M. Lofton, Superintendent Water 
Works, Chattanooga, Tenn. 


The proper installation of meters is one 
of the most important elements in suc- 
cessful water works management and, as 
a general thing, entirely too little atten- 
tion has been paid to this very important 
part of the water works equipment. The 
questions of reading meters, testing and 
repairing are of great importance, and all 
of these elements should be taken into 
consideration in both the location of the 
meter and the type of meter box used. 

New Orleans has 40,000 meters installed 
under one standardization of setting, 
which has resulted in a very high effi- 
ciency of operation and a low mainte- 
nance cost. It has also resulted in re- 
ducing the cost of reading meters to a 
minimum, and in putting the full control 
of meters in the water department, where 
it properly belongs. 

For the general run of metered services 
the meter should be set in the sidewalk in 
front of the premises to be served. This 
permits of the meter being absolutely un- 
der the control of the water department 
and it also makes their control susceptible 
to such rules and ordinances as may be 
passed for this purpose. When set in this 
way, a meter reader can read from two to 
three times as many meters as he can 
where they are set in private grounds or 
in cellars. Likewise, the work of testing 
and repairing can be effected much 
quicker and more economically. In the 
same way the possibility of tampering 
with the meter is very much lessened 
when set in the sidewalk, for the reason 
that one so inclined will not take the 
risk of tampering with the meter out in 
public view. Meters set in cellars or pri- 
vate premises are not only more subject 
to being tampered with but they are un- 
handy for reading, testing and repairing, 
as the premises are often locked, making 
several return trips necessary for the 
purposes mentioned, which in turn causes 
delayed water bills, with consequent dis- 
putes over their correctness. Even in the 
coldest climates, meters should be set in 
the sidewalk, for in this way freezing can 
positively be guarded against, which is 
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not always true when they are set in cel- 
lars and basements. 

Meters should be set at such a depth 
that the dial will come within 15 inches 
to 20 inches of the surface of the sidewalk. 
No matter how cold the climate may be, 
this practice holds good, as it has been 
proven beyond a question of doubt that 
if the proper meter box is used and the 
meters are properly installed, there is not 
the slightest danger of the meters freez- 
ing when set at the depth just mentioned. 
The particular types and methods of set- 
ting meters that will accomplish this re- 
sult, even in the extremely cold climates, 
will be referred to later in this article. 





STRAIGHT IRON collapsible form, for 
making of concrete mixer bozes. 


As to types of boxes best suited for 
general requirements, they should permit 
of a proper adjustment in height, so as to 
bring the top level with the surface of 
the sidewalk, and whether the casing is of 
concrete, sewer pipe, or iron, it should 
be provided with an outer iron rim at 
the top that will permit the sidewalk pav- 
ing to be joined solidly with it. The box 
should also be of a type that will permit 
the meter to be removed and replaced 
easily from the surface of the sidewalk 
without the edges of same coming in con- 
tact with the sidewalk paving. 

If the cover is equipped with a locking 
device, it should be free from all trifling 
and complicated mechanism or such parts 
as might become inoperative thru corro- 
sion, or that would loosen from vibration 
due to pedestrians walking on the covers. 
Where the cover is not provided with 
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locking device it should be fitted into a 
deep socket and have a deep ring or deep 
lugs that would prevent the cover from be- 
ing easily displaced and that would also 
require a vertical lift with some special 
lifting device in removing the cover. 
There are many worthless locking devices 
on the market; and as a general proposi- 
tion, the cover with deep lugs has proven 
the most satisfactory in service. 

The above cut illustrates a type of cov- 
ers and lids designed by the H. W. Clark 
Co., to meet the demand for a cover hav- 
ing sufficiently large opening for a work- 
man to enter the meter box without the 
necessity of digging up the cover, but also 
fitted with a lid of simple and secure lock- 
ing type. As shown in the illustration, the 
20-inch lid for this cover is provided with 
an 8-inch opening. Thru this opening, 
meter readings are easily taken; also the 
locking device provided for securely fas- 
tening the large lid to the cover is very 
easily operated. When it comes neces- 
sary to remove the meter from the box, 
this is very readily accomplished by sim- 
ply removing the earth overlying the 
cover and lifting cover off the meter box, 
which allows an opening the full size of 
interior of the box body and without in 
any manner damaging any part of the in- 
stallation. This in itself is a decided ad- 
vantage over the ordinary arched brick 
pit construction in which it is necessary 
to partially tear down the masonry to re- 
move meter. 





Motor Trucks in Street Paving 
Work 


Substantial economies in the hauling 
of paving material and supplies have 
been effected by the Warren Brothers Co., 
the well-known paving contracting firm 
of Boston, with two White trucks of five 
tons capacity and one of 3,000 pounds. 
In less than a year’s experience and 
without materially changing the facili- 
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METER BOX cover sufficiently large to easily admit workman. 


ties that had been developed for horse 
service, the officers of this company have 
reduced their hauling costs 331-3 per 
cent., and have placed their order with 
the White Co. for three additional trucks. 

Ten of the twelve horses that were for- 
merly maintained in their big Cambridge 
yards have been supplanted, and a con- 
siderable part of their wagon equipment 
has been adapted to the use of trailers, 
with satisfactory results. In addition, 
the officials are satisfied that they can 
further reduce their hauling costs by 
making some changes in their yard facili- 
ties, to meet the new conditions of trans- 
porting and loading. 

The company maintains two asphalt re- 
fineries in California and the asphalt is 
shipped by rail. Crushed stone arrives 
in railroad cars, cement is delivered by 
rail or steamship, and gravel reaches the 
yard in barges from Long Island. Many 
contracts are made for work in cities and 
towns quite distant from the Boston in- 
stitution, and in such cases the neces- 
sary equipment and tools are shipped and 
transportation units are hired. The Bos- 
ton installation, however, is a permanent 
institution and the facilities of the Cam- 
bridge plant have been developed to meet 
the requirements of street paving, side 
walks, buildings, flooring and roofing, in 
Boston and vicinity. 

Gravel is stored in elevated bins or 
pockets and discharged by gravity, as- 
phalt is unloaded from a spur track, and 
crushed rock is hauled by an inclined ca- 
ble railroad, all of which tends to show 
that the material which is stored in quan- 
tities is handled scientifically, and the 
plant has been improved in practical ways 
to facilitate the receipt and distribution 
of material as required for contract work. 

When horses were used exclusively, the 
operations of the company were limited 
to a ten-mile radius from the center of 
of Boston, and the greater part was in- 
side a seven-mile radius including about 
seventeen adjacent cities. This limit of 
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carting distance has been due to the fact 
that the bitulithic surfacing material, 
which is composed of certain proportions 
of crushed stone, gravel and fluid asphalt, 
is mixed at a temperature of 300 degrees 
in the Cambridge yard, and must be load- 
ed, hauled and dumped before it cools. 

The work can be done only in dry 
weather, making it necessary to have the 
hauling done as expeditiously as possible. 
It must be delivered in practically the 
same consistency as when it is unloaded 
from the mixer into the dumping body of 
the truck, and it is also necessary to have 
a sufficient number of men at work on 
the paving job to handle the surfacing 
when it arrives. It ig therefore a prop- 
osition involving mixing, loading, haul- 
ing and dumping with the minimum loss 
of time. 
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and on one occasion a contract was per- 
formed in Haverhill, thirty-eight miles 
distant. The trucks were used to carry 
tools and equipment both ways, saving 
freight charges and considerable time. 
The trailers, in addition to hauling sur- 
face material, carried the portable fur- 
naces and heating material. 

Both of the dump trucks are built with 
sheet steel bodies of special design, but 
they are elevated by the standard White 
power dumping mechanism, which allows 
an angle of 45 degrees. The bodies are 
11 feet long, 6 feet wide, and 18 inches 
deep, having a capacity of 100 cubic feet. 
The paving material weighs about 100 
pounds to the cubic foot, making a full 
load exactly 5 tons. The 3,000-pound 
truck is fitted with a regular stake plat- 
form body. 























WHITE five-ton truck in use by Warren Brothers Company, Boston, Mass. 


With several jobs in progress at the 
same time the utmost reliability is de- 
manded of the trucks. It is apparent, 
therefore, that losses of time which are 
inseparable from any animal installation, 
mean a considerable loss of money. On 
the other hand, the company figured that 
a motor truck, in order to be preferable 
to horses must actually earn $15 a day. 


Careful figures which have been com- 
piled by the company, covering both horse 
and motor truck installations, show that 
each White truck did the work of three 
two-horse teams and occasionally four 
teams. When trailers were used the 
trucks supplanted five and six teams, ac- 
cording to the character of the work and 
the distance of the haul. The use of 
trucks, furthermore, extended the area in 
which paving contracts could be made, 


The Pneumatic Tire 


By Chas. E. Swingley, Chief of Fire De- 
partment, St. Louis, Mo. 


From all the information I could se- 
cure in conversation with manufacturers 
and users of different types and styles of 
tires, both solid and pneumatic, I have 
come to the conclusion that under certain 
conditions and circumstances the solid 
tire is preferable, and under other condi- 
tions the pneumatic tire is advisable. If 
a high speed is desired, it is necessary to 
have your apparatus equipped with pneu- 
matic tires, as I am informed that about 
twenty to twenty-five miles an hour is 
the limit of speed that it is safe to run 
on solid tires, unless the streets are free 
from depressions and projections or high 
street crossings. In that case, a speed of 
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about thirty miles an hour may be ob- 
tained with safety. 

As to pneumatic tires, while there is 
no limit as to the speed that you can run 
on them, or say from fifty to sixty miles 
an hour over all kinds of roads or streets, 
the mileage per tire is less than that on 
solid tires. 

Then there is a limit to the weight that 
can be carried on pneumatic tires. Just 
what that limit is, I am not prepared to 
state, as it still seems to be undecided by 
manufacturers and users of tires. 

The expense incurred by the replace- 
ment of the pneumatic tire seem to be 
the greatest objection to them. Such 
being the case, I am informed—and I 
think truthfully—that the solid tires 
will cause an addition 
to the repair account, 
which in the end would 
about equal the cost of 
maintenance. : 

When we _ consider 
the saving to a city by 
the use of ‘automobile 


fire apparatus, of 
which I will give you 
my experience, we 


ought not to consider 
too seriously the cost 
of tires. 

Now, for the first 
twelve months our au- 
tomobile fire engine 
was in service, it cov- 
ered a_ distance of 
1,163 miles and pumped 
sixty-four hours, con- 
sumed 478 gallons of 
gasoline and forty-two 
gallons of lubricating 
oil; which, compared 
to a company equipped 
with horse-drawn ap- 
paratus, is a reduction 
in the expense of maintenance of prac- 
tically $4,500; and then the automobile 
company covered three times the dis- 
tance of the horse-drawn company. 

The fact that the automobile can cover 
a much greater distance in much less 
time than the horse-drawn apparatus, 
gives us the desired results, as it is quick 
time and quick work in reaching a fire 
that every city and town is trying to ac- 
complish, as you know too well that a fire 
never waits for your arrival. 

With that object in view, are we justi- 
fied in curtailing expense at the cost of 
efficiency of the apparatus, or if pneu- 
matic tires cost more than solid tires 
and give higher efficiency, should the 
difference in cost, if any, be considered? 

There seems to be a desire on the part 
of tire manufacturers to acquire some- 
thing that will eliminate tire trouble, and 
I have seen several devices and prepara- 
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CHIEF SWINGLEY’S CAR, St. 
with 41x4%% Goodyear Non-Skid Tires. 
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tions that great results are claimed for. 
Our chief’s car is equipped with Good- 
year double-thick, non-skid tires, which 


are giving excellent satisfaction. This 
type of tire is also giving very satisfac- 
tory service on fire truck, being over- 
size and having an extra thick tough 
tread which is vulcanized to the regular 
tire. These blocks prevent skidding, as 
they are thick and deep cut. This extra 
tread is so tough that the tire stands a 
lot of abuse, and aside from possessing 
great non-skidding properties is almost 
proof against punctures. The blocks on 
this extra tread are set far enough apart 
to grip and set pavement, but they are 
not so widely distanced but that the 
load is evenly distributed Over the tire. 





Louis, Mo., equipped 


Classification of Water Consump- 
tion 


By Otto F. Poetsch, Superintendent of 
Meters, Milwaukee, Wis. 


In the past, the department has had to 
buy or have cut thousands of nipples and 
connection pipes. By installing a new 
pipe cutting machine, we are able to cut 
all these ourselves, thereby cutting down 
the price of these nipples more than half. 
Furthermore, a large amount of useless 
old pipe is recut, so that it can now be 
used. We operate a complete stock-room, 
in which all meter repair parts, tools and 
supplies are kept, properly separated and 
labeled. The stock room is in charge of 
a competent stock clerk, who receives all 
the goods bought, reporting same on 
proper blanks daily, in order that the bills 
for same can be correctly checked. A re- 
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pair order is issued for each meter that 
comes to the shop for repairs. If a re- 
pair man needs any repair stock in order 
to repair any meter he can get it by pre- 
senting the repair order for the particular 
meter to the stock clerk. The stock clerk 
charges the parts on this order and also 
checks out of stock the parts given out, 
entering same on his list against the par- 
ticular order number. This list, showing 
what stock left the stock-room, is sent to 
the superintendent of meters, daily, for 
approval, when it goes to the cost clerk 
in the general office, in order that it can 
be properly charged and billed. 

One hundred of the largest consumers 
paid $402,563.25, nearly 50 per cent. of the 
entire revenue received for water, dur- 
ing 1912. 

Following gives the classification of 
metered consumers for the year 1912, the 
payments being per year: 


Per cent. 

530 Feet Se Oe Wee ss a ceccvaiers 2.10 
6,347 between $ 0.50 and$ _ 1.00..11.00 
15,182 between $ 1.00 and$ 2.00. .26.33 
10,656 between $ 2.00 and$  3.00..18.48 
7,157 between $ 3.00 and$ 4.00..12.41 
4,899 between $ 4.00 and$ _  5.00.. 8.50 
8,017 between $ 5.00 and $ 10.00. .13.90 
2,228 between $ 10.00 and $ 20.00.. 3.86 
598 between $ 20.00 and $ 30.00.. 1.00 
271 between $ 30.00 and $ 40.00.. 0.47 
167 between $ 40.00 and $ 50.00.. 0.29 





376 between $ 50.00 and $ 100.00.. 0.65 
428 between $100.00 and $ 500.00.. 0.76 
66 between $500.00 and $1000.00.. 0.11 

80 $1000.00 and over............. 0.14 
57,657 100.00 


Beginning January, 1901, a test was be- 
gun on water meters that extended thru 
to 1907. During that time about 10,000 
meters were tested. 

All meters in service before being set 
are given a serial number. The start was 
made with the first meter, beginning with 
No. 1, and continuing consecutively. The 
first meters were set in 1882. This test 
was made on the first 10,000 meters set 
and included every meter that had not 
been retested within five years. For the 
purpose of showing the results of this 
test, we divide all meters into two classes: 
Piston-plunger meters and disc meters. 


The first 6,000 meters numbering from 
1 to about 6,300 were all piston-plunger 
meters, of the Worthington type. From 
that time on, in about 1891, mostly disc 
meters were set, the majority of which 
are of the Niagara type. The test on the 
piston-plunger meters was started with 
No. 1 and extended thru to No. 6,300. 
These meters were set in service from 
1882 to 1891 and at the beginning of test 
had been in service from 15 to 23 years. 
Most of these had never been taken ofi. 





Test was made by variation in weight. 
A tank was placed on a platform scale 
and 10 cubic feet, as indicated by the me- 
ter counter, were drawn into the tank and 
then weighed, the proper weight for 10 
cubic feet being 625 pounds. If the trial 





DISC METER opened to show simplicity 
of mechanism. 


quantity of water drawn thru the meter 
weighs more than 625 pounds, the meter 
is over or in other words it under-regis- 
ters, and if it weighs less, the meter is 
short or over-registers. 

The result of test on piston meters, as 
far as could be ascertained, is as follows: 

Total of 1689 meters tested, 108,939 
pounds over. 

Total of 1635 meters tested, 41,339 
pounds short. 

Total of 107 meters tested, O. K. 

Total of 80 meters, did not test. 

3,511 meters showed difference of 67,600 
pounds over. 

Average of 19.7 pounds over, each, or 
3.15 per cent. under-registering. 

The test of disc meters included those 
numbering from about 6,300 to 14,000, be- 
ing set from 1891 to 1895. These meters 
had been in service about 10 years at the 
time of test, most of them never having 
been retested during that time. 

The result is as follows: 

Total of 835 disc meters tested, 9,189 
pounds over. 

Total of 952 disc meters tested, 8,474 
pounds short. 

Total of 168 disc meters tested, O. K. 

Total of 52 disc meters, did not test. 

2,007 disc meters showed difference of 
715 pounds over. 

Average of 0.36 pounds over, each, or 
.057 per cent. under-registering. 


September, 1913 




















MACHINERY AND SUPPLIES 


It will be seen from the above that the 
piston-plunger meter made a poorer show- 
ing than the disc meters. This is due to 
the fact of construction and working of 
meter. The piston was duplex in con- 
struction, similar to a duplex piston steam 
pump with two brass pistons or plungers 
working back and forth in two brass rings 
encased in the cylinder or body of the 
meter. The pistons move forward and 
backward, alternately, and the stroke of 
each is counted by means of a lever, 
which sets between one of the pistons and 
extends to the counter. The constant 
movement of the pistons on the rings 
wears them very gradually. As soon as 
worn, the water will pass between the 
piston and rings, which does not record 
on the counter, thus giving more water 
than it records. 

The disc type of meter has a saucer or 
flat shaped hard rubber disc, which works 
within a brass chamber thru which the 
water must pass. The nutations of the 
disc of a %-inch meter at about 300 rev- 
olutions to a cubic foot are, by means of 
a pinion shaft connected to a train of 
gears, recorded on the counter in cubic 
feet. When this meter becomes worn by 
the water passing thru, it does not lose in 
registration, but will, when suffieiently 
worn, stop registration entirely. This, of 
course, would be detected very easily by 
the meter-reader when he comes to taka 
his monthly reading. Same is reported 
and promptly repaired. 

Summing up briefly, the fact is evident 
that you cannot determine whether a 
piston-plunger meter under-registers after 
being in service a number of years. The 
amount of water passed and recorded by 
the meter will, of course, be of great use, 
Take for example a meter set 25 years and 
consumption only 2,000 feet a year or 50,- 
000 during the entire period. It would be 
safe to presume that the meter is still 
correct. Take another meter set 3 years 
and consumption showing 100,000 per 
year. From this consumption it would be 
very evident that the meter needs atten- 
tion, as that amount of water would wear 
the meter. The disc type of meter on the 
other hand will generally record correctly 
until something breaks or is worn out, 
entirely, which will stop it from register- 
ing at all. 





Tile Pipe Sewers Near Chicago 


By Herbert E. Hudson, Division Engineer, 
Board of Local Improvements, Chicago. 


The provision of proper sewer facilities 
for its rapidly growing population is one 
of the greatest engineering problems 
which confronts the city of Chicago. 
There are many interesting points that 
might be covered in a discussion of the 
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subject which would lead into questions 
that would concern both the state and the 
nation, and even reach out to interna- 
tional problems if the work of the sani- 
tary district of Chicago were included in 
the scope of the study. 

However, the problem that approaches 
closest to the owner of property lying 
within the city limits is the disposal of 
household sewage wastes by the quickest 
and most economical method. Most prop- 
erty owners are willing to allow the 
broader scientific questions concerning ul- 
timate disposal of the city’s wastes to rest 
upon the shoulders of the municipal au- 











THIRTY-THREE-INCH 


vitrified 
pipe ready for installation in Chicago 


sewer 


suburb. Shown through courtesy of 
Blackmer & Post Pipe Company, St. 
Louis, Mo. 


thorities and their consultants. Their in- 
terest, however, is aroused when they are 
confronted with the proposition of install- 
ing a sewer immediately adjoining their 
property. 

This interest seems more or less luke- 
warm among the owners in Chicago and 
there are very few owners who have ever 
made it a point to thoroly investigate 
what was being done along these lines or 
why it was done any particular way. 
Owners of property abutting upon sewer 
improvements in Chicago are more prone 
to complain of the condition of the surface 
of the street during the progress of the 
work and after its completion than to in- 
vestigate the actual methods of design 
and construction of the work itself. 

There are, I believe, several reasons 
which control this lack of interest. First, 
the design of any sewerage system is very 
technical in its nature and therefore not 
easily explained to or understood by the 
ordinary layman. Second, the construc- 
tion is more or less complicated by all 
the different appurtenances, such as man- 
holes, catch basins, slants, house drains 
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and household sewerage systems. Third, 
and perhaps most evident, altho least 
valid of all, is the fact that upon comple- 
tion the whole work is covered and there- 
fore out of sight. 

The extension of Chicago’s sewer sys- 
tem into its outlying districts has several 
phases that are not evident upon cursory 
investigation. The growth of the city has 
compelled the extension of the sewer sys- 
tem at such a rapid pace that the only 
satisfactory method of financing these ex- 
tensions is by special assessment. If the 
large systems were to be paid for from 
the general fund, it would require an enor- 
mous increase in the general taxes. As 
the improvements and their benefits are 
local in their nature, the application of 
the special assessment or special tax is 
entirely just. However, the engineer of 
the board of local improvements, in mak- 
ing estimates, is confronted with the prob- 
lem of providing mains and laterals at a 
cost which will not be too burdensome 
upon the property owners or excessive as 
compared with property values. “ These 
restrictions can easily lead to errors that 
will later become serious. First, insuffi- 
cient mains or laterals may be provided. 
Second, insufficient provision may be 
made for the future growth of the popu- 
lation of the district under consideration. 
Third, the annexation of suburban prop- 
erty may make additions to the drainage 
district and produce conditions that can- 
not properly be met under a strict com- 
pliance with the special assessment laws 
of the state of Illinois. 

The first error is a false economy upon 
the part of the engineer. Health condi- 
tions may demand the installation of sew- 
ers in district that will require the build- 
ing of large mains. The costs of these 
mains, coupled with the cost of the lateral 
systems, may be excessive as compared 
with property values. Economy in the 
construction of these systems may be jus- 
tifiable in many cases but will surely re- 
-Sult in an expensive rebuilding of the 
systems later. 

The second is a question of judgment, 
or, perhaps a thoro study of population 
conditions. The sewer systems designed 
for the old town of Lake View and many 
other portions of the city are suffering 
from improper provision for population 
growth. The construction of flat build- 
ings and intensified housing facilities 
have produced conditions that it was al- 
most impossible to foresee. Chicago today 
is replacing many of these inadequate 
sewers with newer and larger systems. 
By the use of the large intercepters and 
sewage pumping stations, better depths 
and gradients are obtained. In many 
cases, the sewers in the streets are being 
replaced by the same size, or in some 
cases, smaller sizes of tile pipe sewers 
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that offer better drainage by virtue of 
these intercepters, coupled perhaps with 
a more competent design. The writer has 
had charge of the removal of several sys- 
tems which were taken up to make room 
for the installation of both intercepting 
sewers and lateral systems draining into 
them. These sewers were removed simply 
to provide for the larger sewers and to 
take advantage of the better depths of- 
fered to the lateral systems, and in many 
cases, tile pipe sewers which have been 
laid for twenty-five or thirty years, and 
which were in perfect condition, were re- 
moved. 

The third error in which the engineer 
may find himself is one that cannot prop- 
erly be handled under the existing legal 
conditions. It is noteworthy in this con- 
nection that two or three of the suburbs 
of Chicago have made the sewerage prob- 
lem a basis of argument for annexation 
to the’ city. Under existing conditions, 
these arguments are especially good and 
they should receive much consideration 
by the suburban towns, particularly when 
the town sites lie within the water sheds 
of the Chicago systems. 





Securing the Proper Mix 


By Ritchie Brothers, Contractors, 
Topeka, Kans. 


One explanation to be offered for fail- 
ures of concrete roads due to disintegra- 
tion or raveling under traffic is probably 
as much a lack of mortar in the concrete 
as a lack of cement in the mortar. The 
conclusion from observation is that with 
a given aggregtte there will be little dif- 
ference between roads built in proportion 
of 1, 2%, 5; 1, 2, 3, or 1, 1%, 3, for in 
each instance, assuming that the aggre- 
gate runs precisely the same, there is 
but 50 per cent. mortar, and where a 
1, 2, 3 mixture might have given unsatis- 
factory results, this condition would not 
be greatly bettered by using merely @ 
richer mortar. What should be done is 
to increase the per cent. of mortar. For 
example, instead of 1, 2, 3 mixtures, to 
use 1, 3, 3%, the point being, that, in 
order to secure the requisite strength, 
the walls of matrix between the par- 
ticles of aggregate must be of sufficient 
thickness to hold firmly on all sides each 
piece of aggregate. To be sure of this 
requires an excess of mortar over the 
voids in the aggregate of 10 to 15 per 
cent. In general it is recommended that 
the mortar should not be less than 60 
per cent. of the aggregate. 

The fact that the action of traffic sub- 
jects every portion of the exposed sur- 
face of the pavement to severe treat- 
ment makes it necessary to have the 
requisite strength presented at all points. 
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Therefore, concrete for concrete roads 
must be more thoroughly mixed and of 
higher grade than is necessary in any 
other form of concrete construction. 
Each batch of concrete as deposited in 
the road should be watched that the 
mortar does not flow to the edge of the 
pike and leave a.core of aggregate un- 
supplied with sufficient mortar. At least 
one workman should be assigned to 
shovel all such cores of aggregate to the 
bottom of the concrete layer so as to 
insure only cement rich in mortar at the 
surface. If this is not done, depressions 
will develop in the surface under traffic 
which will loosen the clusters of pebbles 
of the aggregate, which do not have suffi- 
cient mortar to hold them fairly in place. 











The men finishing the surface should be 
warned not to let such places go by 
them without shoveling out the pebble 
clusters and replacing them with a richer 
mixture. A finisher can easily cover 
such a place by working a film of mor- 
tar on the surface without necessarily 
filling the voids below. 

We have quite recently completed 
forty blocks of paving at Topeka, Kans., 
and are now working on a large contract 
at Wichita, Kans., in which we are using 
the “Standard” low charging concrete 
mixer, rear discharge, mounted on truck 
and equipped with steam engine and 
boiler, furnished by the Standard Scale 
and Supply Company, Chicago. With a 
gang of twelve men (two _ spreaders, 





September, 1913 





MACHINERY AND SUPPLIES 








287 


seven wheelers, one engineer and one 
man each on discharge and cement pile) 
we have been easily averaging 900 to 
1,100 square yards of 4-inch concrete per 
day. While the manufacturers of this 
machine have recently designed a more 
recent type of street paver, we consider 
our average record above the ordinary. 
Our machine drum has an exceedingly 
large opening in the charging end, thus 
enabling our operator to keep his eye 
on the batch while mixing, as it is quite 
important that every batch be properly 
mixed before discharging in order to turn 
out a uniform mix at all times. We 
credit the general uniform quality of our 
work to the fact that we are particular 
mixers. The paving contractor who 











“STANDARD” LOW CHARGING concrete mixer on street paving work, Topeka, Kas. 


does a good job at first will be assured 
of a steadily increasing volume of busi- 
ness. When one street is lined with con- 
crete paving or walks it is only a ques- 
tion of time before the residents of every 
other street in the town clamor for the 
same convenience and facility. If the 
first job is a poor one, the property own- 
ers will kick on it, and their kicks will 
sound all over town and put a damper 
on the spirit of improvement. The true 
believer in concrete always wants to en- 
join the builder of sorry pavements and 
walks, for he realizes the damage that is 
being done to the industry at large. 
There is so little difference in the cost 
of good work and poor work that the 
grafter who cheats concrete of the proper 
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amount of cement or the proper prepara- 
tion of foundation or the thoroughness of 
the mix, is a pitful little piker. Munici- 
pal authorities may easily inform them- 
selves of the approximate cost of good 
pavements and sidewalks, and they owe 
it to their towns not to accept the bid 
of the man who must do poor work in 
order to make a little profit. 





Comparison of Cost of Motors and 
Horses Made by Milwau- 
kee Official 


“We have investigated the small motor 
truck, of 1,000 pounds capacity, and find 
that it will effect a considerable saving 
over horse-drawn apparatus,” states a 
leading municipal official of Milwaukee. 
“In a very short time we will advertise 
for bids for such capacity trucks for our 
water and meter departments. 

“We have found that the average daily 
estimated cost of operating a 2-ton truck 
is $10.83. By comparison, for a 2-horse 
team the average daily charges have been 
estimated at $8.50. A 2-ton truck has the 
capacity to replace two, three or four 
teams, while larger trucks may replace 
more horses, so it is a simple matter to 
see what the saving may be by motor 
trucks. And this saving is actually the 
difference between what it now costs for 
operating horses and what it costs for op- 
erating motor trucks, including all such 
items as interest on the investment, de- 
preciation, insurance, stable or garage, 
taxes, tires, repairs, wages, gasoline, elec- 
tricity, oil, light, heat and so forth. 

“On investigation we find that one 1-ton 
Mercury truck will replace the work of 
three horses and two wagons and at an 
annual saving which easily pays for the 
change. The figures which we have veri- 
fied are as follows for a period of five 
years: 

COST OF HORSE EQUIPMENT. 


* NG TIE oon sce ke vesevecced $ 450.00 
Sy ao ccna urea aga warns 150.00 
Three sete RATMCGS........cecees 90.00 
Feed, shoeing and veterinary, 3 

horses each $20.00 per month. 3,600.00 
Repairs, 2 wagons, $7.50 per 
ia cic a wcinw swears 75.00 
Painting 2 wagons, $25 per year 
ON aig o oh dns Wi atacg pcre Mes 250.00 
Repairs 3 sets harness.......... 25.00 
Two drivers, $12 per week...... 6,240.00 
NN alos a tra acar ae cold aca tacatin le ae $10,880.00 
COST OF MERCURY TRUCKS. 
One Mercury truck.......2.+s. $ 800.00 
Gasoline, daily average of 30 
miles, 300 days per year...... 375.00 
Barn or garage rental.......... 600.00 
ere 300.00 
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Transmission grease........... 50.00 
Recharging batteries........... 21.50 
Repairs, $10.00 per month...... 600.00 
Painting, $25.00 per year....... 125.00 
Tire replacements, based on 1 

IE A Es ow ok oo ce staere’s 410.00 
Incidentals, cost of oil for lamps, 

sak ciaia a ate & wo cersitlare Gere warets 175.00 
One driver, $12.00 per week..... 3,120.00 

EE pare ak rg asisina Rate dees $ 6,576.50 





Purchasing Coal by Heat Units 


By Frank P. Welker, Price & Roberts, 
Heating and Ventilating Engineers 
Delaware, Ohio. 


During the past two or three years the 
purchase of coal, or rather the payment 
for the same, on the basis of the heat 
units contained therein as shown by anal- 
ysis has been adopted in general by the 
various departments and bureaus of the 
United States government, and a number 
of cities or city departments have also 
adopted the same plan. Information con- 
cerning this has recently been collected 
by the Clearing House of the American 
Society of Municipal Improvements, and 
we are presenting herewith an abstract of 
the replies received to inquiries made of 
more than 100 cities. So far replies have 
been received from 95, and 20 of these re- 
port one or more departments of the city 
purchasing coal in this way; these cities 
being Atlanta, Ga.; Moline, Ill.; New Or- 
leans, La.; Cadillac and Grand Rapids, 
Mich.; Kansas City, Mo.; Omaha, Neb.; 
Binghamton, Buffalo, New York and Syra- 
cuse, N. Y.; Grand Forks, N. D.; Cincin- 
nati and Cleveland, O.; Philadelphia, Pa.; 
Jackson, Tenn.; Norfolk, Va.; Milwaukee, 
Wis., and Toronto, Ont. In Atlanta, Ga., 
coal is purchased on the thermal unit 
basis by the water department only, the 
amount approximating 15,000 tons per 
year. In New Orleans about 8,000 tons 
per year is so purchased; in Cadillac, 500 
tons; in Grand Rapids, 25,000 tons; in 
Buffalo, 40,000 tons; in New York, 800,000 
tons; in Syracuse, 8,250 tons; in Grand 
Forks, 1,500 tons; in Cleveland, 30,000 
tons; in Philadelphia, 117,000 tons (bi- 
tuminous); in Jackson, 2,200 tons; in 
Norfolk, 3,000 tons; in Milwaukee, 17,000 
tons; in Toronto, 20,000 tons; in Moline, 
6,800 tons; in Binghamton, 2,211 tons, 
and in Cincinnati, 24,885 tons. 

In New Orleans the system employed is 
only indirectly on the heat unit basis, the 
test being that of the actual evaporation 
obtained. In Kansas City, the coal for the 
city is obtained thru the purchasing de- 
partment. During the last few years 
the city has been using a great deal of oil 
and this has lessened the importance of 
the method of purchasing coal. In Phila- 
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Preserves Roads 
_ Prevents Dust ~ 





Sage Foundation Homes Co., 


Piguen maoiee 


Forest Hills, L. I. 
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Sregpeet with “Tarvia X”’ 1910, 


Treated with “Tarvia B” 19 


Dust is Expensive 





HEN an automobile speeds down an 

ordinary macadam road it leaves 
in its wake a cloud of dust which is car- 
ried by the winds over the neighboring 
fields, houses and lawns. 


This is just as surely a waste of good 
material as if the automobilist dug ma- 
terial out of the highway and carted it 
away. Dust represents waste—costly 
waste—and the taxpayers feel the result. 
A road that is properly built for modern 
traffic will not be dusty. 


Plain macadam gives way under the 
wear and tear of heavy rubber-tired auto- 
mobile wheels and the surface binder of 
the road is torn away in the form of dust, 





until in time the coarse stone itself is 
exposed and a costly renewal of the road 
is necessary. 


Modern roads should be built to resist 
modern traffic. To build any other kind 
is wasteful. A better binder than the 
ordinary mineral binder is needed and is 
offered in Tarvia, a coal tar compound 
especially prepared for use on roads. 


Tarvia is dense, viscid, waterproof. It 
fills the interstices between the stone and 
forms a tough, plastic matrix. This 
makes a waterproof and automobile-proof 
surface. The maintenance cost is usually 
so low as to more than balance the cost 
of Tarvia treatment. 


Booklets on Request. 


BARRETT MANUFACTURING COMPANY 


St. Louis 
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New York Boston 


Pittsburgh 


Chicago 
Cincinnati 


Philadelphia 
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delphia anthracite coal is not purchased 
in this way, altho bituminous is. Jackson 
reports that its coal is “not entirely” pur- 
chased on this basis. In Norfolk coal is 
purchased in this way “in some cases.” 

Inquiry was made as to the saving 
which is probably effected by this system, 
to which question the following replies 
were made: , 

Cadillac, Mich.—Twenty-five per cent. 

Grand Rapids, Mich.—About 10 per cent. 

New York City—Many thousands of dol- 
lars. 

Syracuse, N. Y.—“I do not look for any 
saving in the total of money expended for 
coal by this method. We hope and expect 
to bring the coal purchased up to the 
standard of the money paid for it.” 

Omaha, Neb.—About 10 per cent. 

Philadelphia—“There is a saving, but 
impossible to state amount.” 

The more important parts of the several 
specifications are given below: 


Breeching Connection 
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Front Klevation of Boiler and Cross 
Section thru Brick work at PF 





within 10 per cent. of the above limits 
may be rejected. 

The specifications at Grand Rapids re- 
quire that heat value per pound of dry 
coal be stated by the bidder, and if calori- 
meter tests show the coal to fall below 
this standard a rebate is made from the 
contract price, and an increase being made 
in exact proportion to the B.t.u. For in- 
stance, if the bidder guarantees 15,000 
B.t.u. per pound and the coal be found to 
contain 14,000, the contractor would re- 
ceive 14-15 of the contract price. Any 
coal which shows more than 5 per cent. 
less heat units than the fixed standard 
may be rejected. Standards are estab- 
lished for different kinds of coal, varying 
between the limits of 15,000 and 11,000 
B.t.u., a minimum of. 44 to 71 per cent. 
fixed carbon, a maximum of 15 per cent. to 
6 per cent. ash, and a maximum of 3 per 
cent. to % per cent. sulphur. 


In Binghamton, N. Y., it is specified: 


Stan Mole a — Safety Yalre 
Steem Suppl, 
< "ys 






pocee 


PLAN for setting Kewanee Smokeless Firebor Boiler. 


Atlanta—A sample of the coal to be 
furnished will be analyzed by the water 
department and the B.t.u., per cent. of vol- 
atile matter, ash, sulphur, etc., will be 
ascertained; and any coal furnished under 
the contract which does not come up to 
* the test of the sample on which the con- 
tract was awarded may be rejected, or de- 
ductions in the price may be made as fol- 
lows: For each 100 thermal units or 
fraction thereof less than that shown in 
the sample, the price is diminished 114 
cents, and 1 cent for each one-half of 1 
per cent. of ash in excess of the sample. 

In Moline, Ill., the standard is not less 
than 12,000 B.t.u.; not over 10 per cent. 
ash; not less than 40 per cent. volatile 
matter; not less than 50 per cent. fixed 
carbon; not over 5 per cent. sulphur. 

In Cadillac the board of education fixes 
the standard of coal which it will accept 
as follows: Fixed carbon, over 71 per 
cent.; volatile hydro-carbons, less than 22 
per cent.; moisture, less than 2 per cent.; 
ash, less than 6 per cent.; sulphur, less 
than 0.75 per cent. Any coal not coming 


“No bituminous coal which shows on anal- 
ysis less than 93 per cent. combustible 
matter, more than 6 per cent. of ash, or 
more than 1 per cent. of sulphur, will be 
accepted. The bidder must submit an 
analysis of the coal that is bid on, which 
analysis must show a heating value ex- 
pressed in terms of B.t.u. per pound of 
coal. All coal that may in any respect 
fail to conform to the specifications and 
analysis submitted with the bid will be 
rejected. 

In New York City the standards for 
B.t.u. vary from 13,200 per pound of dry 
coal for broken coal to 12,000 for buck- 
wheat No. 3; and the ash, from 11 per 
cent. in broken coal to 19 per cent. in 
buckwheat No. 3. Eight per cent. volatile 
combustible matter and 1.5 per cent. of 
volatile sulphur are the maximum 
amounts allowed. The maximum of 
moisture is set at 4 per cent. for broken 
coal up to 6 per cent. for buckwheat No. 
3. If the moisture is in excess of the 
limit, the gross weight of the coal is cor- 
rected by an amount directly in propor- 
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TRADE MARK 
CUBAN NATURAL ASPHALT 


is being used more and more extensively by leading city engineers, paving 
contractors and street commissioners as well as by park superin- 
tendents and engineers in all parts of the country. 


BECAUSE 
CUBAN NATURAL ASPHALT CONCRETE insures the most efficient, 


durable, economical and practically sound-proof pavement with a malleable wear- 
ing surface not affected by varying temperature and which is at once waterproof. 
Its finish gives granular surface which insures good footing, will not pulverize into 
dust nor will show no movement during summer months or become brittle during 
the cold months. 

























Send us specifications covering your requirements and 
we will gladly send you prices on Cubanel macadam 
road binder, sheet asphalt, brick or granite filler. 


International Asphalt Company, 
Chamber of Commerce Bldg. CHICAGO. 


Stat eee 











Cubanel Entrance to Humboldt Park, West Chicago Park District, Chicago, 
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tion to such excess percentage of mois- 
ture; that is, if there is 2 per cent. excess 
in moisture the gross weight of the coal 
is reduced by 2 per cent. After this de- 
duction has been made, the weight is 
further reduced at the rate of 1 per cent. 
for each per cent. of ash in excess of the 
standard. The gross weight after correc- 
tion for excess moisture is further re- 
duced at the rate of 1 per cent. for each 
100 B.t.u. below the standard; 5 per cent. 
for each 1 per cent. of volatile sulphur in 
excess of the standard; 2 per cent. for 
each 1 per cent. of volatile combustible 
matter in excess of the standard. Pay- 
ment for the coal is made on the basis of 
the gross weight, less deductions made as 
described. 

In Grand Forks the standard is 12,000 
B.t.u. and less than 15 per cent. ash. “The 
price paid for the coal shall be based on 
the ‘net B.t.u. per one per cent’ received, 
as found by accurate calorimetric anal- 
ysis. This ‘net B.t.u. per cent.’ shall be 
determined by multiplying ‘B.t.u. with 
moisture’ as delivered by 2,000 and divid- 
ing this product (B.t.u. per ton) by the 
price of the coal delivered in cents per 
ton plus 60 times the percentage of ash. 
The cost of removal of ash is estimated at 
60 cents per ton. The price of the coal 
as quoted, divided by the ratio of the 
‘B.t.u. per one cent’ guaranteed to the 
‘B.t.u. per one cent’ actually found by 
test, shall be the price paid. A 2-per cent. 
variation either way in ash will be al- 
lowed without change in price.” 

Obviously the first step toward the most 
economical heat or power production is in 
the purchase of the fuel that contains the 
elements of heat, carbon either fixed or in 
volatile gases, hydro-carbonaceous gases, 
the proper amount of moisture and a very 
small amount of ash, sulphur and other 
non-heat-producing materials. 

Following the selection of the best coal, 
but just as important, is the selection of 
a boiler or furnace which will utilize the 
maximum number of heat units which the 
fuel contains. 

The principal fault with the majority 
of boilers or furnaces (where they are 
faulty) is due to a construction which al- 
lows the heat producing gases to come in 
contact with the comparatively cool sur- 
face of the boiler before they can be 
burned. This chills these gases, turns 
them into smoke and renders them of no 
value, as smoke once made cannot be un- 
made. 

This truth then can be stated—‘elim- 
inate smoke and the coal bill is reduced.” 

There are on the market today smoke 
prevention devices. Mind you, I do not 
say smoke consuming devices, for smoke 
cannot be burned, the only remedy being 
to burn all the gases before they become 
smoke, These devices consist of various 


mechanical stokers, fire brick arches so 
arranged as to give longer travel to the hot 
gases before coming in contact with the 
cool boiler surface, and during the past 
few years several makes of firebox boil- 
ers, which as a type have proven very 
successful. 

Particularly for heating purposes the 
firebox boiler, set in brick, has proved 
itself to be probably the most satisfactory 
and economical on the market. And the 
smokeless firebox boiler is the same with 
the Hawley down-draft furnace, well 
known to all heating engineers. 

The Kewanee Boiler Company, Ke- 
wanee, IIll., is the manufacturer of what 
is commercially known as “The Kewanee 
Smokeless Firebox Boiler,’ same being 
a type of hand-fired, smokeless heating 
boiler, which is especially deserving of 
attention. The principle is the one de- 
scribed, a firebox boiler, brick set, and 
of a Hawley down raft construction. 
This boiler is equipped with two sets of 
grates, upper and lower, the upper grates 
being water grates. The fresh fuel is 
fed into the upper grates and the fire on 
the lower grates is merely that which is 
maintained by the hot coals which drop 
down from above. The draft of this 
boiler is down, the flames and volatile 
gases passing first thru the fire, the bed 
of hot coals from the upper grates, then 
on down and over the hot coals on the 
lower grates. As fresh air is drawn into 
and over the lower grate, from the lower 
draft door, these gases find a fresh sup- 
ply of hot air awaiting them, which 
makes it possible to consume all of the 
gases in the coal. 





Mechanical Trench Tamping 


By W. F. Darling, Superintendent of 
Streets, Riverside, Cal. 


It is my opinion that the time is not 
far distant when municipalities will re- 
quire that all back-filling of trenches be 
mechanically tamped. There is a popular 
notion that trenches should be allowed to 
settle for a year before paving and that 
then they are safe. This is not only a 
fallacy, which breeds carelessness in 
cases where it is thought no pavement will 
be laid in a year or more after all mains 
and house connections are made and 
equally impracticable to avoid cutting in- 
to pavement for installation of and re- 
pairs to service pipes. We all know that 
by careless or indifferent filling of 
trenches unpaved streets are often ren- 
dered dangerous and nearly impassable 
for years. 

In one instance no trouble developed in 
the construction of an asphalt pavement 
laid on concrete foundation, but three 
vears later a horse’s hoof broke thru the 
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Leading Cities are using THE LUTZ SURFACE 
HEATER in repairing and re-surfacing their 
old asphalt, brick and stone pavements. 


Repairs can be made at a saving of 40 to 50 per cent over 


the cost of repairing by the old method of chopping up the 
old pavement and hauling it to the dump. 


The Lutz Surface Heater 


—gently heats and softens (without flame) old pavements to same con- 
sistency as new material. The temperature of both materials being at 
vulcanizing point, when tamped, smoothed and rolled a perfect weld is 
produced, acm a finished surface. Instead of having a ‘‘patch’’ the 
repair becomes a part of the whole. 


Equitable Asphalt Maintenance Co. 


Commerce Building. Kansas City, Mo. 


Illustrated particulars on request. 


Nearly all cities have condemned the use of all machines 
forcing the flame upon the pavement because of the 
dastructive effect of intense heat, and the Lutz 
method should not be confounded with these 
destructive appliances. The result of 
the work done through this princi- 
ple has been highly satisfactory 
in every city where it has 
been used. 
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surface of the pavement and he broke his 
leg. Examination revealed a hole six feet 
deep, which it took fifty loads of earth to 
fill, over a sewer trench ten years old. It 
is very common for a pavement to settle a 
year or more after laying it over a sewer 
trench, filled several years before the 
pavement, where no trouble developed 
during the rolling and laying of the pave- 
ment. It is still more common to find 
almost insurmountable difficulty, while 
the paving is in progress, from settle- 
ment of old trenches. So much for the 
theory that however carelessly a trench 
or other fill is made it will settle itself 
within a year. On the other hand, I have 
never known of a case where trouble has 
followed from the settlement of sewer or 














STALEY TAMPER, Riverside, Cal. 


service pipe trenches made immediately 
before the laying of the pavement where 
I had supervision of the backfilling, even 
with treacherous soil conditions. 

I would far rather guarantee a pave- 
ment laid immediately after a sewer 
trench, the filling of which I could con- 
trol and mechanically tamp, than five 
years after the laying of a sewer, the 
trench of which was filled with the gen- 
erally customary carelessness and usual 
view only to least possible cost. 

There is no work connected with public 
improvements that has a more important 
bearing on the durability of pavements 
than the backfilling of trenches, and it is 
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surprising how few engineers understand 
the proper way of refilling a trench. There 
are, of course, many soils to cope with, 
but each must be treated on the same 
general principle, i. e., to fill all the voids, 
that in every case all the particles may be 
as close together and as tightly compacted 
as possible, and it is my opinion that this 
result can only be accomplished by me- 
chanical tamping. 

We have been operating a Staley power 
tamper with considerable success, fur- 
nished us by the Lourie Mfg. Co., Spring- 
field, Ill. This machine was purchased in 
November, 1910, and has been in opera- 
tion almost continually since that date. 
It has been used principally for tamping 
back-fill of gas, water and sewer trenches. 
It easily does the work of eight men and 
tamps much more compactly than can be 
done by any hand machine, particularly 
on improved streets where the dirt has 
been compacted by heavy rolling. This 
mechanical tamper does very excellent 
work in the winter time. We have never 
had any settlements in trenches tamped 
by means of this machine nor have the 
materials to be tamped any effect on the 
efficiency of the work done. 

The Staley tamper, in our opinion, not 
only reduces labor cost of tamping, but is 
a machine deserving the investigation of 
every city engineer and street commis- 
sioner. 





A Portable Loading Machine 


A portable loading and screening equip- 
ment, designed for reclaiming stone from 
spent macadam roads, has been satisfac- 
torily and economically used by the Cran- 
ford Company, of Brooklyn, for whom it 
was manufactured by the Link-Belt Com- 
pany. The machine consists of a bucket 
elevator, a rotary screen and two chutes, 
operated by chain and sprocket driven by 
a 9-h.p. gasoline engine; and the whole 
mounted on a steel frame work of angle 
sections supported by four iron wheels. 
A tongue attached to the axle of the small 
front wheels allows the machine to be 
moved by hand or as a trailer to a wagon. 
A belt-conveyor trailer forms part of the 
equipment when used on work requiring 
the machine to be frequently moved. This 
trailer is a two-wheeled affair with a 
wagon-like body, the bottom of the body 
being an endless belt somewhat cupped. 

In repaving work the old macadam is 
first thoroly loosened by plowing. Ten 
or twelve men with shovels then deposit 
the old road material in the belt-conveyor 
trailer attached to the foot of the eleva- 
tor, which in turn feeds the dirt and 
stone to the rotary screen at the head. 
Under the screen are the two chutes, one 
collecting the dirt and fine material which 


September, 1913 



































MUNICIPAL ENGINEERING 








Trinidad Bermudez Trinidad 
Liquid Asphalt Road Asphalt Lake Asphalt 
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From Engineering Supplement, London Times. 


Trinidad Lake Asphalt 


has been used for the construction of something like 170,- 
000,000 square yards of city pavements. 


The oldest smooth pavements now in existence after more 
than a quarter of acentury ofservice are Trinidad pavements. 


The pavements showing the lowest maintenance costs for 
the longest period of life are Trinidad pavements. 


It is not likely that the world’s most progressive commu- , 
nities would continue to use Trinidad Lake Sheet Asphalt to ; 
an ever-increasing extent if any better type of pavement had 
been devised, or if any better material was available. 

And not only is Trinidad Sheet Asphalt the world’s high- 
est paving standard—it is among the lowest in first cost and 
the most economical in the long run. 

Engineers, contractors and taxpayers may well consider 
these facts in connection with plans for new paving. 


The Barber Asphalt Paving Co. 


PHILADELPHIA, PENN. 
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“This loader easily han- 
> dles 60 tons per hour,” 





states a leading contractor. 
“Under actual test we load- 
ed five-ton wagons in five 





minutes’ time and found as 
an average with the back- 
ing up and getting under 
the loader, that a wagon 


GASOLINE 























SECTION of link-belt portable excavator and loading 


machine. 


is screened out and delivered to carts 
drawn up along one side of the loader. 
The other chute collects the clean stone 
coming off the end of the screen and 
passes it out the other side of the load- 
er. This stone may again be used for con- 
crete purposes. 

One advantage in the use of the loader 
is that the men shoveling the loosened 
macadam into the trailer do not have so 
high a lift as if they were loading it di- 
rectly into the dump carts. The machine 
is so arranged that the belt-conveyor 
trailer at the foot and the rotary screen 
and the chutes at the head can be taken 
off the portable elevator frame and a di- 
rect chute placed under the head of the 
elevator, so that the machine can be used 
for loading concrete materials, such as 
crushed stone and sand, from storage 
piles to carts. 

The contracting company finds that 
with three men on the stone pile and a 
fourth to operate the clutch and control 
the loading, 2-inch stone can be handled 
from the ground storage pile to auto 
trucks at the rate of about 35 tons an 
hour. This is a saving of about 60 per 
cent. over the hand-shoveling method, as 
well as an economy in the time of the 
truck. The men on the pile use rakes to 
agitate the stone and keep it flowing to 
the foot of the elevator, where the buck- 
ets pick it up and discharge it to the 
earts thru the direct chute. 

This machine is a development of the 
Link Belt portable wagon loader, a de- 
vice which is built by the Link-Belt Com- 
pany, of Philadelphia, for handling coal, 
sand, ete., where capacities up to 70 tons 
an hour could readily be maintained. 

Portable wagon loaders of this general 
type are also rapidly coming into promi- 
mence for handling sand and gravel. Be- 
cause of the fact that this material flows 
more readily than stone, large capacities 
can be obtained without increasing the 
size of the machine. 


Hi aaa 





PORTABLE WAGON LOADER FOR SAND a~e STONE 


can be loaded in about six 
minutes. It usually took 
us about thirty minutes to 
do this work with three 
men. 

“We are now using the 
loader daily and by the use 
of same have been able to 
cut down the force in our 
yard by two men, as these 
men were only used to load 
teams with coal we had on the ground. 

“You can see from this that the ma- 
chine is not only a saving to us but also 
a saving to the companies who are doing 
the carting, as their wagons are not held 
up over five or ten minutes in our yards 
where they were formerly held from one- 
half to three-quarters of an hour? It is 
needless to say that we are very much 
pleased with the machine. 

“We are troubled no more with our 
yard becoming congested with wagons, 
and the amount that each team can han- 
dle a day is increased about 10 per cent. 
Our statements from the electric com- 
pany show the cost of power to amount to 
about one-third of a cent per ton handled. 

“We use one man to operate loader and 
help coal to foot of machine, and the 
labor of screening is entirely eliminated, 
as the coal is automatically screened 
while it is loaded and the breakage of 
coal around the machine is very little. 
This fact and the very short time re- 
quired to load each ton’ means that the 
same yard can handle two or three times 
as much coal, or, looking at it the other 
way, the yard force can be reduced by 
about one-half for the same amount of 
output.” 











Advantage of Motor Combinations 


By Thomas E. Heath, Chief Fire Depart- 
ment, Saskatoon, Sask., Canada. 


The two first pieces of motor apparatus 
installed in this department were two 
Seagrave combination hose wagons and 
chemical engines, the six-cylinder, 80- 
h.p. combination being placed in service 
September, 1911, and the four-cylinder, 
50-h.p. combination being placed in serv- 
ice in February, 1912. We do practically 
all of our work with these two machines, 
holding our horse-drawn apparatus in re- 
serve. 

The auto combination will make better 


September, 1918 











MUNICIPAL ENGINEERING 


Concrete Ceresitized is Concrete Water- 
proofed at THE LOWEST COST. 


Ceresit is a Cream White Paste which is placed in the water used 
in mixing the concrete —the water holds the Ceresit in suspension 
and carries it uniformly throughout the concrete in the mixing pro- 
cess, thus thoroughly waterproofing the entire concrete mass. 


Ceresit is specified and used by leading engineers and contractors all 


over the world for the 
foundations, swimmin 


waterproofing of tunnels, dams, reservoirs, 
pools, bridges, water towers, sewers, conduits, 


viaducts, aqueducts, filtration and septic tanks, drinking fountains, 


boiler pits, intakes, etc. 


There is nothing in 


Ceresit advertising that is not in Ceresit. 





Ceresit 


is an absolute and 
unfailing water 
repellant which 
protects the con- 
crete from disin- 
tegration and 
damage from 
frosts. 





Ceresit 


makes concrete 
more dense with- 
out altering its 
color or lessening 
its tensile strength 
—requires no Ssci- 
entific mixing 
machines and is 
nominal in cost, 





Ceresitized Water Tower, 
Huntington, N. J. 





Ceresit Waterproofing Co. 62.W-.Adams St. Chicago. 


Branches { 1133 Broadway, New York. 
1218 Chestnut St., Philadelphia. Germany; London; Paris; Vienna; St. Petersburg. 


Ceresit factories are located in Chicago; Unna, Westphalia, 
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or quicker responses than the horse- 
drawn in all kinds of conditions of streets 
or weather. This has been proven many 
times in all parts of the country. In my 
city the automobiles were in use and 
making good runs last winter in from 
ten to fifteen inches of snow. 

As fires are destructive in proportion 
to the time taken in getting at them, 
providing the same intelligence is em- 
ployed in each case, the importance of 
attacking a fire before it has developed 
into a bad one is fully recognized by all 
firemen and also by the insurance inter- 
ests. It is a well-known fact that the 
latter require the installation of fire ex- 
tinguishing apparatus in factories and 
in other dangerous places, so that fires 
may be extinguished before a large blaze 
has developed. 

Prompt action is required in the fire 
service and the auto is and is to be the 
means of that prompt action. 

In most cities using chemical engines 
or combination chemical and _ hose 
wagons, reports state that at least 75 
per cent. of the fires are extinguished by 
chemicals alone. In all probability the 
general use of the auto comibnation will 
increase this percentage to 85 or 90 per 
cent., owing to the speed in arriving at 
the fire and consequently the more gen- 
eral use of the chemical tank attached. 

The auto combination will be a great 
success in handling brush and grass fires, 
getting on the job so much quicker than 
horse-drawn apparatus that the fire is 
still of no great extent, and so will be 
handled in much shorter time and appa- 
ratus and men returned to station ready 
for the next run, the auto apparatus mak- 
ing quick returns as well as quick re- 
sponses. : 

Looked at from the economical side, 
there will be a great saving in space 
occupied, so that new stations may be 
much smaller, lots purchased may be 
much smaller, and the total expense will 
also be correspondingly reduced. Cost 
of heating and lighting and water bills 
will be reduced. There will be a saving 
of one man, as the driver will have no 
horses to watch and can be used as a 
fireman in fighting the fire. 

We can cover a much larger territory; 
so, altho we must have enough apparatus 
and equipment for the very large fires, 
I think the time will come when more 
apparatus will be kept as a reserve and 
possibly a reserve force of men to be 
called only in time of a very large fire. 
This would reduce the necessary regu- 
lar force to quite an extent; especially 
will this apply to cities up to 75.000 popu- 
Ittion. Cities of over 75,000 may not be 
able to depend on such a reserve force. 

In using horse-drawn apparatus, if a 
horse falls and breaks a leg, the horse 
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must be shot; but with the automobile, 
repairs are made and the apparatus is 
as good as ever; and it is my belief that 
there will be less failures to arrive in 
response to alarms with the auto appa- 
ratus than with the horse-drawn appa- 
ratus. 

There are no horses to feed when the 
machine is not in use and the expense 
is practically nothing when not actually 
in service. 

The life of auto apparatus has not yet 
been determined, but it is probable that 
with good care it will last fully as long 
as the horse-drawn apparatus, 

We have exceedingly bad roads during 
both spring and fall seasons, but have 
never stalled our motor-driven combina- 
tions. Our winter weather ranges from 
zero to 50 degrees below, but we hee 
never experienced any engine troubles 

During the past year our apparatus re- 
sponded to 185 alarms, using 35,750 feet 
of hose, 901 feet of ladders and 1,553 gal- 
lons of chemicals. Time of service in 
answering these alarms, 116 hours and 
37 minutes; distance traveled to and 
from alarms, 470 miles, 395 yards. 

The strength of the department at the 
present time is composed of the follow- 
ing: One chief engineer, one assistant 
chief, one engineer of steamer and mas- 
ter mechanic, three captains, three lieu- 
tenants, one lineman, thirty privates and 
one stenographer. 

Our 80-h.p. Seagrave motor combina- 
tion carries 1,000 feet of 24-inch hose, 
one 45-gallon chemical cylinder, 150 feet 
of chemical hose, a full equipment of 
nozzles and all the other tools required 
in the service, two short extension lad- 
ders. We have one city service hook 
and ladder truck, carrying from a 60-foot 
extension ladder down to 12-foot ladders. 

The first consideration in getting motor 
apparatus is to get the necessary 
strength in all parts in proportion to the 
strength in horsepower. For instance, 
if you should purchase a 90-h.p. ma- 
chine, you should see that the transmis- 
sion, differential, frame and all parts are 
built sufficiently strong to withstand the 
shock to which a 90-h.p. motor would 
subject them. If this precaution is not 
followed results may follow such as are 
experienced when we hitch a team of 
draft horses to a light vehicle and get 
stuck in the mud. The team is too 
strong for the vehicle, and you will soon 
hear something break. 

I expect this fall to install a motor 
city service truck and also a pumping 
engine, This pump will be purchased 
after the convention at New York. We 
want the best, therefore will inspect the 
pumping engines at New York and place 
order for the pump that makes the best 
showing. 


September, 1918 
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THIS SHIPPING PACKAGE 
SAVES YOU MONEY 


By its use we deliver asphalt with a 
tare of only 2%. 

That means approximately 1,960 net 
pounds of asphalt to each gross ton 
shipped. 

The drum is easily removed and 
the asphalt does not stick. Hence 
—no waste. 


Write for proofs of how this pack- 
age puts money in your pocket. 


Standard Asphalt & Rubber Co., 


137 SO. LASALLE ST. 
CHICAGO. 
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Resurfacing Bituminous Pavements 


By Capt. Brook, U. 8. A., Assistant Engi- 
neer Commissioner, Washington, D. C. 


The sum of $425,000 was appropriated 
for 1912 for resurfacing of old pavements 
and repairs to improved roadway pave- 
ments. This was an increase of $25,000 
over the appropriation for the preceding 
year. The area of sheet asphalt pave- 
ments in the District of Columbia is about 
3,343,978 square yards, and of asphalt 
block 648,368 square yards, which is prob- 
ably a greater area than any other city in 
the world with the population of the Dis- 
trict of Columbia. 

During 1912 183,770 square yards of old 
pavement were replaced, as compared with 
183,000 square yards replaced during the 
preceding fiscal year. 

It is believed that the great area of as- 
phalt pavement can be most economically 
maintained if the average age be retained 
at about eleven years. This would mean 
a resurfacing of about one-twenty-second 
of the entire area in sheet asphalt sur- 
face annually. An appropriation of $330,- 
000 for resurfacing and repairs will, it is 
calculated, after other pavements are 
maintained, permit the. resurfacing of an 
amount annually that will retain at its 
present average life the entire amount of 
street surface that is now in sheet asphalt. 
Inasmuch as the average age of all sheet 
asphalt pavements is still in excess of 11 
years, an amount is asked for the fiscal 
year 1914 in excess of $330,000; that is to 
say, $390,000. 

A statement of the resurfacing of pave- 
ments in the District of Columbia, by 
means of the Lutz surface method, for the 
year 1912 follows: 


Street and Character. 


A Mbreet—AGOROlE 2... cccccciecscceteees 
Corcoran street—Coal tar................ 
A a rt eee ee 
D SIDE oso octoscbcnncvceees wes 
Massachusetts avenue—Coal tar.......... 
New Jersey avenue—Asphalt............ 
CE ee 
Piret stroct—Aaphalt .....ccicciccvccces 
First street—Asphalt ................06. 
First street—Asphalt ................... 
First street—Asphalt ................2005 
WEIOt GEPOOE— BARE 6 ooiic cc cccccceccons 


Third street—Asphalt, bituminous base 


Third street—Scratt coal tar............ 
Fourth street—Asphalt block............ 


Fifth street—Asphalt 


Sixth street—Asphalt ...............000. 
Twenty-second street—Asphalt .......... 
Twenty-fifth street—Asphalt, bituminousbase ........ 


Thirty-third street—Asphalt 


Thirty-fifth street—Asphalt, bituminous base........ 


Totals 





eee ew www eee 
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The prices for resurfacing and repairing 
asphalt pavements under contract during 
the year 1913 are as follows: 


Laying sheet asphalt pavement (2% 
inches asphalt surface, 2-inch bind- 
er, before compression), with 6-inch 
concrete base, per sq. yd.......... $1.68 

Laying sheet asphalt surface (2% 
inches before compression), per 
I iss.) ius sre pn si ar areola oars alloca .64 

Laying sheet asphalt surface (resur- 
facing by heater method), per 


NS a picasa iia ecu cw baie awn .66 
Laying asphalt binder (in connection 
with resurfacing work, per cu. ft.. .38 


Laying sheet asphalt surface (for re- 
pairs and miscellaneous work, cuts, 
Oe We OE, Ws ve te sanedncasccen 57 

Laying asphalt binder (for repairs 
and miscellaneous work, cuts, etc.), 
per O46. Th... 20s alia ata tn acl onariae-qien 43 

Laying sheet asphalt surface for re- 
pairs, etc., within the space re- 
quired by law to be kept in repair 
by street railway companies, per 
OU. cape sasnanadenneseaesoene .63 

Laying asphalt binder for repairs, 
etc., within the space required by 
law to be kept in repair by street 
railway companies, per cu. ft..... 48 


The types of roadway pavements laid 
during 1912 were the same as in past 
years—sheet asphalt and asphalt block, 
with a limited amount of asphaltic mac- 
adam. About $150,000 was spent on this 
last named class of work. 


The repair of sheet asphalt pavements 
by use of the Lutz heater method was 
continued, about 53,000 square yards being 
thus repaired during the year. These ma- 
chines were furnished by the Equitable 





Year Square 

laid. vards. Cost. 
pisces wilarnlaze elm 1880 2,308 $1,989.93 

1877 2,031 1,413.07 
sa eaerd wee aes 1879 5,186 3,896.64 
Pr ee 1886 806 617.76 
ssid ie cain costar et ata 1873 3,000 2,708.64 
saciaiel'en oll oer 1877 1,557 1,552.42 
eh wereaaterasner 1889 4,753 3,785.76 
re acu eae al 1895 1,198 696.96 
ia ane aren ( 1893 
RY Net Pat ( 1895 6,925 5,346.67 
idee alee Wea ( 1893 
sn ars as acta cheat be re ( 1895 185 142.56 
Sint Ceuiae gta ats 1890 4,028 3,101.57 
ititneee eres 1875 4,552 3,749.38 
sagas sara oie gaa 1891 888 681.12 
Aan ene 1879 2,058 1,409.76 
ine wiaie a éiebses 1880 1,844 1,267.20 
mies eee: ack ake 1895 2,204 1,666.51 

1890 1,625 1,219.68 
eat aags ace oad 1883 1,090 887.52 

1890 6,068 4,260.96 
i Sh als 52,639 $40,394.11 
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BOSTON 


The Pioneer in Creosoted Yellow Pine Block Paving. 











are dependable and absolute authority from every standpoint. 








Tremont Street, near Temple, Boston, Mass. Laid in 1900—Southern Long Leaf Yellow Pine. ’ 
This street is heavily traveled and in excellent condition today, having cost practically nothing for repairs. 











nor do we look for any outlay in the immediate future, judging from present conditions. 


Mr. Jas. H. SULLIVAN, Division Engineer, 


for semi-annual repairs (and then some) on less durable pavements. 


Write for literature and information 








Board of Public Works, City of Boston. 


Mr. ENGINEER: Yellow Pine Creosoted Blocks give the property owner | 
and city official better paving value for money expended than any other kind 
of paving material. Use It—The city must pay for all repairs. The absence of 
“necessary repairs’ with Creosoted Yellow Pine wood blocks makes it possible 
to construct mew pavements—a much better record than a constant financial drain 








Unbiased statements of Engineers who superintend the construction of streets 


‘‘T consider a treated Long Leaf Yellow Pine block suitable for any traffic; blocks that have 
been under wear for thirteen years are apparently as serviceable as ever — the maintenance of our 
wood block paving has not cost the contractors or the city anything during the past twelve years, 


‘*The streets that receive the heaviest traffic in Boston are paved with Southern Yellow Pine 
Creosoted Blocks, also some of the finest resident sections. The pavement is highly satisfactory 
and economical in each location in every sense of the word for both heavy and light traffic streets.”’ 











Yellow Pine Manufacturers’ Association ‘st. Lous, mo. | 






























a as ey aes 








PS aes 








302 MUNICIPAL 


Asphalt and Maintenance Company, Kan- 
sas City, Mo. 

The Lutz method consists in drawing a 
large volume of air, heated to the proper 
temperature, from a heating chamber and 
blowing it with great force upon the as- 
phalt or other bituminous pavement, 
thereby gently heating and softening 
without flame the old pavement to the 
same consistency as the new material. 
Then with the use of hoe and rake all dis- 
integrated materials, uneven or worn sur- 
faces are removed and joints cut, and 
while the pavement is still hot sufficient 
new material to bring up the grade and 
contour of the street is added. The tem- 
perature of both materials being at the 
vulcanizing point, when tamped, smoothed 
and rolled a perfect weld is produced, 
leaving a finished surface. Instead of 
having a patch, the repair becomes a part 
of the whole. 





Bitulithic for New York State High- 


ways 


The New York State Legislature in- 
serted in the state highway laws this 
year a provision that “in the construc- 
tion, maintenance or repair of state or 
county highways, no patented material 
or article or any other material or article 


shall be specified contracted for or pur- 
chased, except under such circumstances 
that there can be fair and reasonable 
opportunity for competition, the condi- 
tions to secure which shall be prescribed 
by the commissioner of highways.” 

On July 22, 1913, State Highway Com- 
missioner John N. Carlisle, adopted rules 
of competition for bitulithic patented 
pavement, providing that upon the own- 
ers of bitulithic pavement patented by 
Warren Brothers Company, of Boston, 
Mass., complying with the following re- 
quirements, the use of their pavement is 
permitted in the State of New York until 
further order of the commission. 

Upon the commissioner of highways de- 
termining that any pavement in any city 
or village on any county or state high- 
way in the State of New York shall be 
constructed of bitulithic pavement, the 
owners of said patent, within five days 
thereafter, shall file with the state high- 
way department at their office in the 
city of Albany, N. Y., a price at which 
they will deliver said material to con- 
tractors in connection with said work 
to be constructed or improved... Said 
price to be available for any contractor 
desiring to bid upon said work and the 
provisions of the offer of said company 
to be approved by the State Department 
of Highways.” 

The villages of Lowville, Oriskany 
Falls and Ilion and the cities of Johns- 
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town, Rome and Whitesboro have peti- 
tioned for the laying of bitulithic on 
state highways running thru these mu- 
nicipalities under Section 137 of the 
New York State Highway Laws. 





Economy of Traction Hauling on 
Gatchellville Road, York 
County, Pa. 


By John F. Hammond, General Engineer. 


In building this road nearly 14,000 tons 
of 2-inch stone were required, and owing 
to the inaccessibility of the location and 
the prohibitive grades from other nearer 
depots, all the stone had to be hauled 
from York, at nearly the southern end 
of the route; and because of these 
grades, team hauling was exceedingly 
expensive and slow, as a team of average 
weight usually found among the farmers 
could not move over two tons per day for 
a wage of $3.50, or $1.75 a ton. The 
grades of the finished road were approxi- 
mately 7 per cent. on some of the hills 
for a considerable distance. The records 
on which this article is based were 
started on August 1, 1912, after two 
miles, one-half of the ruad, had been built, 
and continued up to November 14, 1912, 
when the road was completed. These 
records were kept as a means of in- 
formation and to promote efficiency by 
compelling daily report of the materials 
used, wages paid and work done. 

We pumped directly from a barrel 
sunken in the bed of a brook into a large 
tank placed on the roadside, high enough 
to fill the engine tanks by gravity, but 
made the mistake of not having our out- 
let from the large tank of sufficient size 
to fill our engine tanks as quickly as we 
might have done, and delays occurred at 
the tank that were needless and annoy- 
ing. Water was pumped into the supply 
tank by a small 1-cylinder gasoline pump, 
which operated very cheaply, and only re- 
quired the services of the engine driver 
to start and stop it as he passed on his 
trips. The wages paid to the engine 
crew were: Engineer, $3.50 per day; 
fireman, $1.75 per day, steady time for 
ten hours daily; overtime at same hourly 
rate. The fireman operated the stone- 
spreading cars, making the spread of 
even thickness, which requires consid- 
erable experience and should be closely 
watched by the overseer, as the tendency 
is to spread too deeply and superfluous 
stone would have to be removed at an 
extra expense. Supervision in our case 
was figured at one-third of the superin- 
tendent’s time, or $2.28 per day with no 
extra time allowance. Interest and de- 
preciation are figured on the new value 
of the machinery and on an estimated 
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MODEL OF 1912 ONE-CAR PLANT. F) 











1,000 SQUARE YARDS 2-INCH TOPPING PER DAY. 


HETHERINGTON RAILWAY ASPHALT PAVING PLANTS 


The product of 16 years experience in Plant Building by the originators of the first railway 
plant. Still lead, are only safe railway plants made. 


THESE PLANTS HAVE NO EQUALS. WRITE FOR CIRCULARS. i 
HETHERINGTON & BERNER, - INDIANAPOLIS. IND. 


1,500 SQUARE YARDS AND 2,000 SQUARE YARDS PER DAV. 
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life of four years, or 25 per cent. depre- 
ciation per year, with an interest charge 
on the capital invested of 5 per cent. The 
sum of the interest and depreciation, 
however, are figured for the whole year 
and divided into the days that we ac- 
tually worked. This is hardly fair to the 
machine, as it might have done more 
days’ work and thus reduced this item. 

The following tabulations show our 
conclusions and we think may be consid- 
ered quite accurate. I have not thought 
it necessary to make an analysis of the 
repair account, which consisted of cast- 
ings, bolts, nuts, valves, pipe elbows, en- 
gineer’s and fireman’s time and many 
small items. 

Total Cost of Operation—93 days. 
Operating $ 945.67 
Repairs 
Depreciation and interest 
Supervision 


$ 2,181.39 


Analysis of Operating Account. 


4.70 tons coal at $4.50 

3.49 tons coal at $5.00 

913.4 tons coal at $3.26 

Water 

67 gal, cylinder oil at 30 cents.. 
30% gals. black oil, at 914 cents. 
33314 pounds grease at 5% cents 
71 lbs. waste at 7% cents 
Engineer’s wages on operation.. 330.41 
Fireman’s wages on operation.. 164.83 
3% gals. kerosene at 10 cents... 35 
1 can of tar at 28 cents .28 


21.15 
17.45 
297.77 
66.27 
20.10 
2.94 
18.77 
5.35 


Daily Expense. 
Supervisor’s wages 
Engineer’s wages 
Fireman’s wages 
Coal 
Cylinder oil 
Black oil (gears) 

Grease (cups and gears) 
Kerosene 


Depreciation 
Interest 
Repairs 


Tonnage Hauled. 


August 1, 1910 
September 1, 
October 1, 1910 
November 14, 1910 


Total tons 


Cost Per Ton Hauled. 
Operation $945.67—4,666—$0.202 
eS rer: 310.17+4,666— 0.066 
Depreciation 596.78 +4,666— 0.128 
Interest 89.37+4,666—= 0.017 
Supervision ....... 239.40~—4,666— 0.051 


$0.464 
Start, 5 
7.22 
209 


Extreme haul, 9.44 miles. 
miles. Average length of haul, 
miles round trip; 2.24 trips daily; 
trips, or 1,508.98 miles in 93 days. 





Adaptability of Small Mixer 


By J. H. Powers, Powers-Snyder Co., Con- 
tractors, Binghamton, N. Y. 


Placing concrete by means of the hoist- 
ing tower and chutes, a method which 
has lately come into wide use, is econom- 
ical only on operations of very consider- 
able size. On residence work, silos, and 
other structures requiring only compara- 
tively small volumes of concrete, the 
tower and chute equipment and its opera- 
tion involve prohibitive expense. We 
have adopted the use of concrete mixers 
equipped with a quick-acting hoist, con- 
nected direct to the engine, making a com- 
plete, compact outfit, which is easily and 
profitably used wherever concrete has to 
be not only mixed, but hoisted into place. 
This hoist consists of two standards sup- 
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DISTANCE 
TELEPHONE 


“‘But there is neither East nor West, Border, nor Breed, nor Birth, 
When two strong men stand face to face, tho’ they come from the ends of the earth!”’ 


In the “Ballad of East and West,” 
Kipling tells the story of an Indian 
border bandit a to his hiding 
place in the hills by an English 
colonel’s son. 


These men were of different 
races and represented widely differ- 
ent ideas of life. But, as they came 
face to face, each found in the other 
elements of character which made 
them friends. 


In this country, before the days 
of the telephone, infrequent and in- 
direct communication tended to keep 
the people of the various sections 
separated and apart. 


—KIPLING. 


The telephone, by making com- 
munication quick and direct, has 
been a great cementing force. It has 
broken down the barriers of distance. 
It has made us a homogeneous 
people. 


The Bell System, with its 7,500,000 
telephones connecting the east and 
the west, the north and the south, 
makes one great neighborhood of 
the whole country. 


It brings us together 27,000,000 
times a day, and thus develops our 
common interests, facilitates our com- 
mercial dealings and promotes the 
patriotism of the people. 


AMERICAN TELEPHONE AND TELEGRAPH COMPANY 
AND ASSOCIATED COMPANIES 


One Policy 


One System 


Universal Service 
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porting the drum and main gear; the driv- 
ing pinion is attached to the friction 
drive, which is in turn attached to the 
engine. 

We find that this method enables us to 
elevate concrete at lowest cost. We hoist 
three buckets of concrete at a time no 
matter whether mixer is full of concrete 
or not. The machine used in this work, 
which is furnished by the Jaeger Machine 
Co., Columbus, Ohio, is equipped with a 
2%-h.p. engine. The hoist lifts 300 
pounds easily over a common block at the 
rate of 60 to 80 feet per minute with both 
hoist and mixer operating at same time or 
singly, at a cost of approximately 4% 
cents per hour for gasoline. This ma- 
chine, which has a drum capacity of two 
wheelbarrow loads, is operated and easily 
moved on the job by two, three or four 
men who will accomplish several times 
the work that can be done by the same 
number of men mixing by hand. The 
simple, compact design with no charging 
device makes it ready for operation the 
moment it arrives on the job, and it is fre- 
quently possible to have a large part of 
the concrete in place with this machine 
before a cumbersome mixer with a clarg- 
ing elevator could be set up ready for op- 
eration. It is built especially for side- 
walk, curb and gutter construction, for 
small sewers and house foundations, mix- 
ing cement mortar, making cement blocks 
and for concrete floors, small bridges and 
culverts; in fact doing all the mixing of 
the average contractor and builder. 

Obtaining the proper proportions does 
not guarantee first class concrete. Proper 
mixing counts for much. The sand and 
cement should be first mixed dry and then 
mixed wet into a homogeneous mortar. 
The coarse aggregate, previously 
drenched, should be added to this mortar, 
and all thoroly mixed together. This 
practice can be followed in either hand 
or machine mixing, provided a batch 
mixer is used. On small work, hand mix- 
ing is no longer the most popular. It is 
our opinion that the job so small that a 
small mixer cannot be employed to ad- 
vantage is not worth considering. Often- 
times mixing is sorely neglected, being 
intrusted without proper supervision to 
laborers who have little appreciation of 
what is really necessary and less interest 
in final results. Machine mixing on the 
smallest jobs, when the batch type of 
mixer is used, is much more certain and 
reliable than hand mixing. 

Generally speaking, wet concrete will 
give better results than dry, and tho it 
is not practicable to use as wet concrete 
in sidewalk construction as in some other 
classes of work, the concrete should be 
mixed with as much water as it will stand 
and permit of thoro tamping. Probably 
all who have had anything to do with mix- 


ing concrete by hand have noticed that 
the mass becomes more moist as the mix- 
ing progresses. This is because the par- 
ticles are being forced into closer con- 
tact, and indicates that the object of the 
mixing is being accomplished. The same 
plasticity is apparently obtained by the 
use of an excess of water and less mix- 
ing. This does not give the same results 
and should never be substituted for thoro 
mixing. The mixing should always be 
conducted in a manner which will not per- 
mit of the loss of cement thru the run- 
ning off of surplus water. 

A sack of cement has a net weight of 
94 pounds, and can be considered in vol- 
ume as equal to 1 cubic foot, which greatly 
simplifies proportioning. 

Concrete is no stronger than its aggre- 
gate. It makes no difference how well the 
cement may test, if the gravel, sand or 
stone does not possess the necessary 
requisites, the job will be a failure. Good 
appearing sand or gravel will sometimes 
develop characteristics which may disfig- 
ure and even destroy the work into which 
it enters. Quite often, shaly pebbles which 
are not noticeable except under careful 
scrutiny will, when used in the concrete, 
disintegrate, and in so doing expand, 
breaking out large pieces of top mortar. 
When such particles occur in the sand, 
the disintegration gives the whole surface 
a pitted appearance, disfiguring the work. 
Clay is also detrimental when occurring 
as a coating on the particles, and in many 
places it is absolutely necessary to pro- 
vide a washing apparatus, which will re- 
move it. Many installations of commer- 
cial types of washers are in satisfactory 
use. However, by spreading the material 
out on a loose board platform in small 
quantities and turning on a stream from 
a %-inch garden hose, very satisfactory 
results have been obtained. When the 
job is not too large, this same process 
can be applied to the washing of the sand. 


It is our contention that our type of 
mixer is most economical on all jobs, no 
matter what the size of the work. Before 
the purchase of our mixer, we, of course, 
did all hand mixing and the comparison 
of costs is interesting. By the use of 
hand mixing the average yardage secured 
per man, including everybody in the or- 
ganization, was 2.31 cubic yards, as 
against 3.83 cubic yards secured by ma- 
chine mixing. Including only those ac- 
tually engaged in mixing and depositing 
concrete, the average was 3.04 cubic yards 
for machine mixing. In arriving at the 
machine figure, the three men operating 
the machine were included, since they re- 
place the mixers on the boards. In the 
latter figure, the foreman, the finisher and 
his helper and the form setter were not 
included. 
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CLARE METER BOXES 


THE “SOUTHLAND” 





In extremely wet localities, the base assures perfect watertightness. 


‘*TEKSAGON”’ Meter Couplings require no Gaskets, therefore 
choked waterways, and reduce meter main- 


eliminate leaks, 
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are manufactured in sizes and shapes to prop- 
erly house any kind or size of water meter, 
whether it is to be installed in the frigid north 
or the torrid south.—We would like to tell you 
more here about the largest and most complete 
line of water meter boxes manufactured—but 
space does not permit.—Our catalog is yours 
for the asking.—State depth of service and num- 
ber of meters to be installed during the year— 
and we will do the rest. 


The Box Body, quite often made 


: of concrete in our well-known 
& Iron Collapsible Form, reduces 
the “‘first cost” to the minimum. 


The “Clark Meter Box” may be used 
with or without the cast iron base. 


tenance. You should use them on all of your Meters. 


H. W. CLARK CO. 1512 Broadway Mattoon, IIl., U. S. A. 


Manufacturers of Water Meter Boxes for Every Meter—Valve Boxes— Roadway Covers—Collapsible Forms for making 
Concrete Meter Box Bodies and Tile—Meter Couplings—Gauges— Deep Well Constructions, Pump Plungers; Etc. 


Staley Power Tamping Machine 


saves eight out of ten men 


Pavements can follow immediately over 
trenches that have been tamped by this 
machine without danger of future depression. 








repairs. 


Write for Proposition, Complete 
Information and Prices. 








—Straddles any width trench up to 4 feet. 
—Eighty-five pound, 8x8 inches, tamp strikes 
56 blows per minute at any point at any level 
from one to six feet below surface. 
—Pounds dirt into solid, compact mass from 
bottom to top of backfill, thus obviating all 
sinking of trenches and consequent pavement s 


—Pavements can be immediately laid over 
Staley tamped trenches without any danger 
of further depressions. 


—Can be used for tamping sidewalk paving, 
sewer and concrete construction. 


—Special attachments for cutting asphalt and 
corcrete pavements. 


No more sinking of trenches if 
Staley Tampers are used. 


Lourie Mfg. Co. 


SPRINGFIELD, 






























THE “NORTHLAND” 
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CONTRACTING NEWS 


ROADS AND PAVEMENTS. 
BIDS REQUESTED. 


Bluffton, Ind.—Sept. 18, until 10 a. m., for 
the construction of a gravel road on county 
line between Wells and Grant counties. L. 
A. Williams, auditor Wells county; E. H. 
Kimball, auditor Grant county. 

Chicago, Ill.—Sept. 11, until noon, for ex- 
cavation and collateral work on Section 9 
of the Calumet-Sag channel. The approxi- 
mate quantities to be used in comparison 
of proposals are: (a) 875,000 cubic yards 
of excavation of glacial drift, (b) 50,000 
cubic yards of excavation of solid rpck, (c) 
70,000 square yards of rip-rap slopes, (d) 
1,750 lineal feet of roadway construction, 
(e) 1,100 cubic yards of No. 1 concrete, (f) 
1,350 cubic yards of No. 2 concrete, (g) 90,- 
000 pounds of reinforcing metal. Thomas 
A. Smith, president board of trustees of 
Sanitary District of Chicago. 

Cincinnati, O.—Sept. 12, until noon, for 
the following county work: Under Specifi- 
cation No, 132 for the improvement of the 
Banniftig road, from corporation line of Mt. 
Airy to Blue Rock pike in Colerain .town- 
ship; certified check, $2,000. Under Speci- 
fication No. 515 for the improvement of 
the Ohio pike, from Station 79 to Bogart 
road in Anderson township; certified check, 
1,000. Albert Reinhardt, clerk board of 
Hamilton county commissioners. 

Cincinnati, O.—Sept. 5, until noon, for the 
following county work: Under Specification 
No.. 536. for the improvement of Evendale 
road, from Chr. Jentz’s mail box at Stop 41 


on Madison avenue in Sycamore township; 


certified check, $2,000. Albert Reinhardt, 
clerk Hamilton county commissioners. 
Columbus, O.—Sept. 5, until noon, for fur- 
nishing all the labor and material necessary 
to construct, build and complete the fol- 
lowing work: Engineer’s estimate No. 477 
for improving and macadamizing the Atche- 
son road in Clinton and Mifflin townships; 
engineer's estimate No. 510 for construct- 
ing the Waterman road in Franklin town- 
ship; engineer’s estimate No. 515 for re- 
pairs on Greenlawn avenue, between the 
Scioto river and the Jackson pike, Frank- 
lin township; engineer’s estimate No. 524, 
Plan B, for constructing the west approach 
on the Wilson bridge over the Olentangy 
river, Sharon township; engineer’s estimate 
No. 534 for furnishing, hauling and spread- 
ing crushed limestone and screenings on 
the road west of the Olentangy river, north 
and south of Lane avenue, and on Lane ave- 
nue just west of the River road in Clinton 
township. Each and every bid shall be ac- 
companied by a certified check, payable to 
the order of the board of county commis- 
sioners, or cash in the sum of $200 on esti- 
mates Nos. 515 and 524, The work com- 
prised in estimates Nos. 477, 510 and 515 
shall be fully completed on or before the 
first day of December, 1913. The work com- 
prised in estimate No. 534 shall be fully 
completed on or before the first day of No- 
vember, 1913. The work comprised in esti- 
mate No. 524 shall be fully completed on or 
before the first day of July, 1914. Upon 
failure to complete the work within the 
time specified, the contractor or contrac- 
tors shall forfeit to the county of Franklin 
the sum of $10 a day for each and every 
day that may elapse between the time spec- 
ified for the completion of work and the 
final completion. John Scott, clerk board 
of Franklin county commissioners. 
Columbus, O.—Sept. 5, until 10 a. m., for 
grading and paving with concrete the Ohio 
River road in Marietta township, Washing- 


ton county. Length, 6,700 feet, or 1.27 
miles; width of pavement, 16 feet. Esti- 
mated cost, $16,479.30. Certified check, $300. 
Bond, 150 per cent. of contract price. Date 
of completion, August 1, 1914. James R. 
Marker, state highway commissioner. 
Columbus, O.—Sept. 5, until 10 a. m., for 
grading and paving with brick for heavy 
traffic, the McConnelsville-New Lexington 
road, in Malta and Deerfield townships, 
Morgan county. Length, 6,000 feet, or 1.14 
miles; width of pavement, 12 feet. Esti- 
mated cost, $22,647.20. Certified check, $300. 
Bond, 150 per cent. of contract price. Date 
of completion, August 1, 1914. James R. 
Marker, state highway commissioner. 
Columbus, O.—Sept. 15, until 10 a. m., for 
grading and paving with water-bound mac- 
adam, the following roads: The Pomeroy- 
Jackson road, Lick township, Jackson 
county; length, 18,000 feet, or 3.41 miles; 
width of pavement, 12 feet; estimated cost, 
$13,290; certified check, 300; bond, 150 per 
eent. of contract price; date of completion, 
August 1, 1914. The Steuenbville-Cam- 
bridge road, in Moorefield township, Harri- 
son county; length, 6,600 feet, or 1.25 miles; 
width of pavement, 12 feet; estimated cost, 
$9,464; certified check, $300; bond, 150 per 
cent. of contract price; date of completion, 
August 1,.1914. The Milan-Elyria road, in 
Milan township, Erie county; length, one 
mile;; width of pavement, 12 feet; estimated 
cost, $5,546.60; certified check, $300; bond, 
150 per cent. of contract price; date of com- 
pletion, August 1, 1914. The Cleveland-San- 
dusky road, in Huron township, Erie coun- 
ty; length, 7,920 feet, or 1.50 miles; width 
of pavement, 12 feet; certified check, $300; 
bond, 150 per cent. of contract price; date of 
completion, August 1, 1914. James R. 


Marker. 

Columbus, Ind.—Until Sept. 8, for the 
paving of Second street, from the White 
river bridge to the Haw creek bridge; for 
making the fill on the low part of Second 
street, and for building an 84-foot extension 
to the Haw creek bridge. Time allowed for 
completion, one year. Estimated cost of 
work, $30,000. Wm. H. Rights, city engi- 
neer. 

Danville, Ind.—-Sept. 8, until 10 a. m., for 
the construction of a road in Middle town- 
ship, Hendricks county. Lewis W. Borders, 
auditor. 

Dodge City, Kans.—Sept. 5, until 6 p. m., 
for construction of Third avenue brick 
pavement on concrete base, in paving dis- 
trict No. 1, consisting of approximately 12,- 
800 square yards, together with the neces- 
sary excavation, curbs, gutters and appur- 
tences. Certified check, $1,000, drawn on 
some local bank. W. E. Baldry, city engi- 
neer; S. Gallagher, city clerk. 

Jonesboro, Ark.—Until Sept. 7, for fur- 
nishing labor and material for laying ap- 
proximately 10,000 square yards of brick 
pavement, including drainage and curbing. 
B. H. Berger, secretary of board of com- 
ews for street improvement district 

o. 10. 

Lake Charles, La.—This city is now ad- 
vertising for bids for about 85,000 yards of 
street paving. For further information, 
address G. IL... Riling, mayor. 

New Orleans, La.—Sept. 8, until noon, for 
the construction of a public highway, be- 
tween Mansfield and Benson in DeSoto Par- 
ish, a distance of 12 miles. W. E. Atkinson, 
state highway engineer, room 104, New Or- 
leans Court building. 


CONTRACTS AWARDED. 
Bloomfield, N. J.—The Standard Bitu- 
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1000 Gallons per minute at 120 ibs. Pump Pressure 
600 Gallons per minute at 200 Ibs. Pump Pressure 





Built in two sizes, 750 and 1000 gallons 
capacity per minute at 120 lbs. Pump 
Pressure and can be furnished with or 
without hose body and chemical tanks, as 
desired. 


Delivers More Gallons Per Minute at 
Higher Pressure than Any Other 
Pumping Engine in the World 


No wearing parts No springs 
No relief valves No vibration 























Visit the Slow speed motor High efficiency Watch our 
Seagrave Competitors 
Display Follow 
at the Show Our Lead. 


THE SEAGRAVE COMPANY 


COLUMBUS, OHIO 
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lithic Co., of Newark, N. J., was awarded 
the contract for paving Dodd street. Con- 
tract price, $6,373.16. 

Cadiz, O.—Contract for brick paving has 
been awarded to Herman Coss and A. : 
Meyer, of Wheeling, W. Va., at $24,059. 

Canton, O.—The paving of the Canton- 
Massillon highway has been awarded to the 
Campbell-Downs Construction Co., of this 
city. Bid, $36,034. 

Hiawatha, Kans.—The Chopin Construc- 
tion Co., of Kansas City, Mo., was awarded 
the contract for construction of 12,000 
square yards of Dolarway pavement. 

Iowa Falls, Ia.—The Dearborn Construc- 
tion Co. has been awarded the contract for 
the additional paving at Eldora. 

Leon, Ia.—Conitract for paving, to be 
done in Leon this summer, was awarded 
to} Ford Paving Co., of Cedar Rapids, bid be- 
ing $79,962.28. 

Marshall, Mo.—13,000 square yards of 
Dolarway paving has been awarded J. M. 
Clark, of Nevada, Mo., at bid of $1:43. 

Memphis, Tenn.—L. W. Johnson has been 
awarded 5,000 square yards of Dolarway 
paving at bid of $1.33, and H. B. Fowler 
10,000 square yards of same at $1.29. Both 
are local contractors. 

Monroe, Wash.—Pugh & Arenz, of Salem, 
Ore., were awarded the contract for paving 
Madison, West Main and East Main streets 
with Portland cement concrete, about 13,- 
509 square yards, at cost of $20,485. 

Pittsburgh, Pa.—Contracts for city im- 
provements were awarded as follows: Re- 
paving (wood and block stone) South Main 
street, to Thomas Cronin Co., at $5,225.75; 
(with asphalt) Sheffield street, to Booth & 
Flinn, Ltd., at $1,082.28; cement sidewalks, 
approach to Stieren street bridge, to Wads- 
worth Stone Paving Co., at $1,190.40; West 
Carson street, to Griffith Concrete and Con- 
struction Co., at $1,500.83; retaining walls, 
South Eighteenth street, to W. J. Payne, 
Jr., Co., at $1,678; Chislett street, to M. 
D’Herron Co., at $9,100.25. All are local 
firms. 

Rahway, N. J.—Contract for paving with 
asphalt block on Irving street has been 
awarded to Hastings Paving Co., of New 
York City, at $24,250. 

Rochester, N. Y.—Contracts have been 

awarded by board of contract and supply 
for paving with wood block Genesee street, 
and with, asphalt Troup street, to Whitmore, 
Rauber & Vicinus, 279 South avenue, at 
$108.950 and $19,332, respectively. 
_ Salt Lake City, Utah—Contract for pav- 
ing Seventh South street and Fifth South 
street has been awarded to I. J. Moran, 152 
West Second South street, at $60,105. 

San Francisco, Cal.—G. W. McGinn & Co., 
Phelan building, were awarded the contract 
for paving with asphalt San Bruno avenue. 
Contract price, $16,000. 


SEWERS. 


Queens Boro, New York City.—Bids are 
now being advertised for the construction 
of an outlet trunk sewer to drain 6,000 acres 
or 78,000 city lots. The district, which it is 
predicted will ultimately contain a popula- 
tion of a million, includes sections now in 
a state of development. In the large area 
are developments in Elmhurst, infield, 
Woodside, Maspeth, Astoria, North Beach, 
Forest Hills, and others on the border line 
between the Fourth ward and Kings. Ac- 
cording to estimates of the engineers of 
of the board of estimate and the Queens 
sewer bureau, the trunk sewer will cost 
$1,145,790. Inasmuch as in certain sections 
the trunk sewer will be from 90 to 100 feet 
below the present surface grade, tunnelling 
operations will be resorted to in the con- 
struction of the sewer. Maurice E. Connol- 
ly, president of boro. 

Spencer, Ia.—Sept. 5, until 8 p. m., for the 
construction of sewers as follows: Begin- 











ning in the present Main street sewer at the 
intersection of Main and River streets, and 
running east along the center line of East 
River street, a distance of 872 feet, there 
terminating. Maximum depth of sewer, 9.75 
feet; minimum depth, 7.25 feet; average 
depth, 8.5 feet; said sewer to be provided 
with 32-inch “Y” connections, four catch 
basins, and two manholes. Sewer to be con- 
structed of 8-inch glazed, first quality vitri- 
fied sewer pipe, solidly cemented at the 
joints, approved covers to be provided for 
the manholes and catch basins, and to be 
completed within 60 days of time of letting. 
Certified check for $100, payable to E. Tag- 
gart, city treasurer; Etta M. Smith, city 
clerk. 


CONTRACTS AWARDED. 


Great Falls, Mont.—Contracts have been 
made with the following firms for sewer 
work in various districts: Nilson-Smith 
Co., Great Falls, $4,400; Hanlon & Oaks, 
Sioux City, Ia., $13,750; F. E. Evans Con- 
tracting Co., Great Falls, $6,100. 

Linton, Ore.—The James Kennedy Con- 
struction Co., of Portland, Ore., was award- 
ed the contract for the construction of a 
complete sewerage system. 

Mason City, Ia.—S. R. Bowen, a local con- 
tractor, was awarded the contract for con- 
structing a sanitary sewer on East Drum- 
mond street. His bid was as follows: Sev- 
enty-five cents per cubic yard earth excava- 
tion and back filling; $2.25 per cubic yard 
loose rock excavation and back filling; $5.50 
per cubic yard hard rock excavation and 
back filling; 25 cents per foot for 8-inch 
pipe furnished and laid; $1.25 additional 
for 6 or 8-inch Y branch, $1.50 manhole 
complete. F. P. Wilson, engineer. 


CONTEMPLATED WORK. 


Carthage, Mo.—The building of a main 
sewer leading from the corner of Main 
street and St. Louis avenue to a point on 
Spring river, a distance of about 3 miles, 
is being considered. Estimated cost, $24,- 
107.75. Frank Newton, city engineer. 

Indianapolis, Ind.—Plans for the _ con- 
struction of sewers in the following streets 
have been adopted by the board of public 
works: Rookwood avenue from Fortieth 
to Forty-fourth street; alley east of Apple- 
gate street, from Legrande avenue to Ray- 
mond street; Senate avenue, from Fortieth 
to Forty-fourth street; Burdsal parkway, 
from Schurmann avenue to Belt railway 
tracks; Adelaide street from New York to 
Ohio street; Bolton avenue, from Julian 
avenue to a point 262 feet south; Gladstone 
avenue, from St. Clair street to a point 520 
feet north; Langley avenue, from Roosevelt 
avenue to Hazel street; alley west of Olney 
street, from Twentieth to Twenty-first 
street, and alley north of Twenty-fifth 
street, from Clifton to Annetta street. 

Waterloo, Ia—The village board has 
adopted a motion providing work on_ the 
sanitary sewer system to be started at 
once. The system will consist of 14 miles 
of 6 and 20-inch pipe sewer, 400 feet double 
14-inch siphon under the Seneca river, sep- 
tic tank, sludge beds and pumping station. 
Cc. A. Roby, engineer. 


WATER WORKS. 
BIDS REQUESTED. 


Baltimore, Md.—Sept. 10, until 11 a. m., 
for furnishing and erecting pumping ma- 
chinery and filtration plant, Water Depart- 
ment Contract No. 19. Plans and specifica- 
tions can; be obtained at the office of Ezra B. 
Whitman, the water engineer, City Hall, 
Baltimore. A charge of $5.00 will be made 
for each set of plans and specifications. The 
extent of the work is as follows: One 
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International Motor Trucks 


MACK and SAURER 


NEW YORK CITY RE-ORDERS 
INTERNATIONAL APPARATUS 


Every city official should know how Greater New York City secured dependa- 
ble fire apparatus. You should write us for a copy of the New York specifica- 
tions. They cover every essential detail of motor and fire apparatus con- 
struction. 

Of all the competing high pressure trucks, ours were the only ones that met 
the specifications and stood the tests. 

Contracts were awarded for 33 pieces of our apparatus. On delivery each 
of these was rigidly checked against the specifications. Then the apparatus 
was subjected to the heavy and exacting test run. Each of the 33 pieces 
readily passed the inspection and tests. 

Now after months of actual service with International apparatus, the Pur- 














chasing Board has re-ordered ten more International High Pressure Trucks. ~ 


The history of this award will be of great value to you. We will gladly 
furnish the data upon request. 
Write today. 


NFM 


General Offices, Broadway and 57th St. NEW YORK CITY. 
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horizontal centrifugal pump of 35,000 gal- 
lons capacity, two horizontal centrifugal 
pumps of 28,000 gallons capacity; one hor- 
izontal centrifugal pump of 21,000 gallons 
capacity; one 2-stage underwriters’ pump of 
750 gallons capacity; three vertical centri- 
fugal pumps of 4,000 gallons capacity; two 
vertical centrifugal (Sump) pumps of 200 
gallons capacity; two vacuum pumps; plac- 
ing, piping and valves. 

Baltimore, Md.—Sept. 10, until 11 a. m., 
for furnishing and erecting electric power 
equipment for filtration plant, Contract No. 
20, water department. Plans and specifica- 
tions can be obtained at the office of Ezra 
B. Whitman, the water engineer, City Hall, 
Baltimore. A charge of $5.00 will be made 
for each set of plans and specifications; this 
amount will be refunded. The extent of the 
work is approximately as follows: For fur- 
nishing and erecting four 400-K.v.a. trans- 
formers, one 50-K.v.a. transformers, circuit 
breakers and high tension switchboard, one 
9-panel low tension switchboard. All wir- 
ing and starters for connecting up various 
motors; for furnishing the following mo- 
tors: One 400-h.p. motor; two 350-h.p. mo- 
tors; one 250-h.p. motor; one 75-h.p. motor; 
three 50-h.p. motors. 

Jacksonville, Fla.—Sept. 15, until 10 a. 
m., for furnishing and erecting complete, at 
the water works, on foundation to be pro- 
vided by city, one high duty horizontal 
cross compound or triple expansion con- 
densing pumping engine, together with all 
necesary appurtenances, guaranteed duty to 
be not less than 135 million foot-pounds per 
1,000 pounds of dry steam, and to have a 
capacity of twelve million gallons in 24 
hours against a total dynamic head of 170 
feet when pumping into mains for domestic 
use and be able to pump the same quantity 
against a dynamic head of 270 feet for fire 
service with a steam pressure of 145 pounds 
at the throttle. As an alternative propo- 
sition prices are requested also for an en- 
gine of same general design having a ca- 
pacity of fifteen million gallons in 24 hours. 
For specifications im detail and other in- 
formation, apply to E. L. Carroll, superin- 
tendent waterworks, Engineering building, 
Jacksonville, Fla. Envelopes containing 
bids should be addressed to the chairman 
of the board and each be plainly marked 
as a bid on waterworks pump. The board 
reserves the right to reject any and all bids. 
W. M. Bostwick, Jr., chairman. 

Taylorvile, I1l.—Sept. 8, until 1 p. m., for 
the following waterworks equipment: One 
high duty, compound, condensing, duplex, 
direct acting, 750,000 gallone daily capacity; 
four deep well pumps complete; four small 
brick houses for deep well pumps; two boil- 
ers, 100-h.p. each; one stack, 42 inches di- 
ameter, 60 feet high; putting concrete lining 
in brick well, steam piping water connec- 
tions for pump and boilers. Plans and spe- 
cifications are in the office of the city clerk 
or in the office of Hiram Phillips, consulting 
engineer, 716 International Life building, 
St. Louis, Mo. 


BRIDGES. 
BIDS REQUESTED. 


Bowling Green. O.—Sept. 8. until 2 p. m., 
for furnishing the labor and material for 
construction of the superstructures and 
substructures over Portage river, one lo- 
cated near the east quarter post, Section 21; 
the other near New Rochester, both in Free- 
dom township, Wood county. The commis- 
sioners also invite and will receive and con- 
sider proposals on any other plans at the 
option of the bidders in accordance with 
Section; No, 2345, General Code of Ohio. Bids 
will be received on separate parts of said 
improvements as follows: (1) On substruc- 
ture complete on each bridge as per plans 
and specifications on file in county auditor’s 
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office; (2) On superstructures complete of 
each bridge as per plans and specifications 
on file in county auditor’s office; certified 
check, $500, required with each bid for sub- 
structure, and $100, for superstructure, and 
made payable to H. J. Rudolph, county 
treasurer. Bids for the old wooden super- 
structure of bridge near New Rochester will 
be received at same time, but must be sep- 
arate from bids received on substructure 
and superstructure of new bridge. Said bid 
must be conditioned upon prompt removal 
of old superstructure so as to not inter- 
fere with erection of substructure of new 
bridge. C. E. Stinebaugh, auditor. 

Portsmouth, O.—Sept. 4, until 1 p. m., for 
furnishing labor and material for the con- 
struction and erection of the steel super- 
structure and wood sidewalk flooring for a 
bridge crossing the Scioto rrver at Ports- 
mouth, consisting of four 336-foot spans 
and three 49-foot spans. Certified check, 5 
per cent. of bid. Thos, C. Patterson, auditor 
Scioto county. 


AUTOMOBILES—FIRE APPARATUS. 


Grank Forks, N. D.—This city is in the 
market for a 65-foot aerial truck, two or 
three-horse hitch. Will consider a second- 
hand one if in good condition and price rea- 
sonable. Orr Sanders, chairman fire com- 
mittee. 

Kansas City, Mo.—J. C. Begner, chief of 
fire department, advises the purchase of 
three more chiefs’ cars is being considered. 

Philadelphia, Pa.—Abington Fire Co. No. 
1, a volunteer organization, is to have a 
modern automobile type of fire-fighting ap- 
paratus, to cost approximately $4,000. 
Charles O. Kruger heads the committee, ap- 
pointed to raise the funds, other members 
being Assemblyman Chas. A. Ambler, Har- 
ry S. Ambler, Jr., William Ferguson and 
Charles Bates, 

Springfield, Ill.—Bids will be asked at 
once by H. B. Davidson, commissioner of 
public safety, for one motor combination 
chemical and hose wagon and one tractor 
to be attached to a steamer. 

Washington Court House, O.—Ordinance 
was passed to use $10,000 in bonds for the 
early purchase of motor fire engine and 
other modern fire-fighting equipment. Mr. 
Flynn, city clerk; Mr. Smith, mayor. 


BUILDINGS. 
BIDS REQUESTED. 


Oberlin, La.—Bids will be received until 
September 4, for the construction ofa court 
house, which will cost about $75,000. The 
building is to be constructed of fire-proof 
material. The skeleton of the structure 
will be of reinforced steel and concrete and 
the exterior will be light gray pressed 
brick, with light gray volitic limestone 
trimmings with gray terra cotta belt 
courses and cornices to match. The in- 
terior of the building is to be finished in 
cement plaster, hard, white finish with cr- 
namental plaster cornices and wall panel- 
ing, the interior woodwork being oak. The 
building is to be modern in every respect, 
being equipped with electric lights and 
modern plumbing. 


LIGHTING. 


Houston, Tex.—The city of Houston is 
contemplating the installation of a munici- 


pal electric light plant. At first the plant 
will furnish electricity for municipal pur- 
poses only. Mr. Campbell, mayor. 

Mackinac Island, Mich.—The Municipal 
Water, Light & Power Co. expects to pur- 
chase within the next six months a 250-k.w. 
direct connected generating unit for light- 
ing load. A. J. Doherty, Jr., is secretary 
and treasurer. 
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